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Foreword to Article by Dr. Arce 


Nearly forty years have passed since the day in 1903 when Dr. Jose Arce 
received his first formal honor, the gold medal awarded by the Medical School 
of the University of Buenos Aires to its best student. The surgical world is well 
aware how thoroughly the promise of those early years has been fulfilled. Dr. Arce’s 
distinguished achievements as surgeon, teacher, university administrator, author, 
editor and both provincial and national deputy have been recognized by many 
medical societies, universities and national governments of both hemispheres. For 
more than twenty years he has occupied the important chair of professor of surgery 
at his alma mater. 

In accordance with the desire of the editors of the ARCHIVES OF SURGERY to 
place before their readers the most authoritative surgical thought of the day, the 
Chairman of the Editorial Board requested Dr. Arce to contribute to the pages 
of the Arcuives. He graciously consented, and the editors, therefore, have the 
privilege of publishing in this issue the first of two articles on the same subject 
as Dr. Arce’s widely heralded exhibit prepared for the Eleventh Congress of the 
International Society of Surgery, held in Brussels in 1938, namely, echinococcosis. 
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The disease caused by the development of one or more larvae of 
Echinococcus granulosus (Goeze, 1782) in some part of the human 
body is usually known as hydatid disease, and its pathologic manifesta- 
tion, the cystic tumor, as hydatid cyst. Strictly speaking, the first name 
is inappropriate, because the spread of the taenia’s embryos does not 
always give rise to cysts. The correct name, therefore, is echinococ- 
cosis. This term was put forward some time ago, but in spite of its 
accuracy it is seldom used. On the other hand, in human beings the 
disease generally discloses itself by means of a cyst. 

Hence, to my mind, the name hydatid disease as used in English- 
speaking countries should be replaced by hydatidosis. As to the term 
hydatid cyst, it may be applied to all localized forms of the disease 
except the osseous, in which cysts are not formed, for reasons to be 
shown later. 
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The aim of this paper is to offer physicians in the United States a 
brief summary of the actual knowledge of this disease, its pathologic 
features, its diagnosis and its treatment. 


BIOLOGY OF THE PARASITE 


Taenia echinococcus lives in the small intestine of the dog. This 
worm requires an intermediate host for reproduction, which it inhabits 
in the shape of larvae; these larvae, when swallowed by the dog, give 
rise to the formation of the taenia. The dog is, therefore, the definite 
host of the parasite. 

There are many intermediate hosts, several of which are herbivorous, 
carnivorous or omnivorous mammals. Among the first, the most fre- 
quent are the bovines and ovines; among the omnivorous, man and the 
pig. Human infestation is easily explained by the fact that dogs live 
in close contact with man and the aforementioned animals. The carrier 
dog eliminates in his stools taenia rings full of ova, each of which con- 
tains a hexacanth embryo. The ova are deposited on grass, vegetables 
or stagnant water, where oxen, cows and sheep swallow them; thus 
the larvae find their way to the viscera, where they develop. The pig 
may become infested in the same way, although it is more likely to 
acquire infection through its coprophagous habits; this circumstance 
explains why it is infested in a higher proportion than bovines and 
Ovines and supplies the reason for frequent mass infections in this animal. 

Man becomes infested by use of vegetables and of water from brooks, 
ponds or lakes which have been fouled by dogs’ stools. The parasites 
may be acquired even more directly, through having parasite-infested 
dogs as pets; and this is no doubt the most common way, particularly 
with children. Clinical observations have shown that children are more 
apt to acquire this disease than are adults because, like young animals, 
they are better ground for the development of the larvae. 

Once the ova of Taenia echinococcus are in the first portion of the 
small intestine, the alkaline mediums there set free the hexacanth 
embryo. This immediately attaches itself to the villi, which it actively 
penetrates, thus reaching the capillary vessels of the portal system. The 
blood stream carries it to the liver, where it reaches a hepatic lobule, 
its first filter. 

If it cannot pass through this barrier, the embryo settles there and 
starts to grow into what is called the larvated condition of the taenia. 

This new appearance consists of vacuolation of the embryo until it 
is turned into a small vesicle full of fluid (fig. 1); the embryonic ele- 
ments are pushed toward the periphery, surrounding the fluid and 
becoming what is known as the “germinative membrane” (fig. 1 4), out- 
side which, and in close contact with which, is the “cuticular membrane” 
(fig. 1B). The growth of this fluid-containing vesicle is indeed slow; 
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eventually it will become the “hydatid.” Through its slow and pro- 
gressive increase in size the larva causes a reaction on the part of the 
host, which tries to isolate it with a layer of connective tissue, the 
“adventitia” (fig. 1C). The “hydatid” surrounded by the adventitia 
is usually called the “hydatid cyst.” 

But from the first stages in the hydatid’s development the germinative 
membrane emits a growth which protrudes in the vesicle’s cavity. Such 


Fig. 1—A, germinative membrane; B, cuticular membrane; C, adventitia; D, 
proliferative vesicle; E, scclices; F, “hydatid sand.” 


growths carry in their centers some elements of the cuticular mem- 
brane, which end by detaching themselves from it on being strangled 
by the cells of the germinative membrane. The result of this is the 
formation of small globular bags attached to the germinative membrane 
by a thin pedicle, similar in shape to the hydatid vesicle and with exactly 
the same elements, only in an inverted position, i. e., those of the ger- 
minative membrane are outside and those of the cuticular membrane 
inside. These globular corpuscles are called “proliferative vesicles” 
(fig. 1D). 
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The process repeats itself inside each of the proliferative vesicles, 
but this time the growths are directed outward, so that their central zone 
remains in communication with the vesicle’s cavity. In a later stage of 
evolution hooks and suction apparatus appear in the free end of each of 
these growths as means of fixation. Finally, these ends become invag- 
inated in such fashion as to protrude in the cavity of the proliferative 
vesicle. These growths, armed with hooks and suction apparatus, are 
the “scolices” (fig. 1 FE). 

The scolices protrude more and more in the cavity until only a very 
thin stalk remains, attaching them to the wall of the proliferative vesicle 
where they originated. As the walls of the proliferative vesicles become 
progressively thinner, they finally break, and the scolices are left free in 
the fluid of the hydatid vesicles. The law of gravity and their greater 
density make them fall to the bottom of the vesicle, where their accumu- 
lation resembles that of grains of sand; owing to that similarity, Dévé 
called this conglomeration “hydatid sand” (fig. 1 F). 

This is, in short, the description of the development of the larvae. 
Two things may subsequently happen to them. 

1. Suppose that they have developed in some organ of a sheep or 
a cow (animals commonly used as man’s food) and that on slaughter 
of the animal these organs were not destroyed. On country estates 
and even in small villages where no slaughterhouses exist and no sanitary 
precautions are taken during this process, dogs are generally fed with 
the viscera of these animals. This is how the scolices find their way 
to the small intestine; once in the villi, they attach themselves by their 
suction devices. Each of these scolices becomes a Taenia echinococcus 
capable of producing ova which will eventually give origin to the 
larvae just described. And so the cycle starts once again. The dog, 
is, therefore, the definite host of Taenia echinococcus ; the sheep, the cow 
and the pig are the intermediate hosts. If the latter were to disappear, 
and with them the parasite-infected viscera, the cycle would be inter- 
rupted and a great number of larvae would never attain the adult stage 
of Taenia echinococcus. This is what actually happens in man. 

2. Suppose instead that the larvae have developed in some viscus of 
the human body (liver, lung, etc.), where hydatid cysts have been 
formed. Since dogs never feed on human remains, these larvae are, 
naturally, lost for reproduction of the parasite. In short, the evolution 
of the taenia is interrupted before its completion. 


PROPHYLAXIS 


From the facts just stated, important conclusions concerning prophy- 
laxis can be drawn. Unfortunately, these have not yet been included in 
the health legislations of some countries affected by this disease, such 
as Argentina. The fight against echinococcosis requires : 





ARCE—HYDATID DISEASE 5 


1. The destruction of the viscera of parasite-infested animals, the 
taenia’s intermediate hosts, especially those commonly used by man as 
food and therefore in close contact with dogs, to render inactive the 
menace of the larvae. 


2. Compulsory treatment of infested dogs with arecaline, which 
efficiently and surely will exterminate the taeniae. 

With these two measures taken, the taenia formation (Echinococcus 
granulosus) and the larvae formations (hydatid cysts) would be pre- 
vented. Thus, hydatidosis, a plague affecting man and some useful 
animals, could be held under control or totally eradicated, as it has 
been in Iceland. 


THE LARVAE OF ECHINOCOCCUS GRANULOSUS IN THE 
HUMAN SYSTEM 


Once in the blood stream and through the portal vein, embryos of 
Taenia echinococcus reach the capillaries of the liver, where they are met 
with a true filter before passing on to the suprahepatic veins and to the 
“inferior vena cava. Those which manage to go through this filter arrive 
at the right side of the heart and pass through the pulmonary arteries to 
both lungs, where the blood stream becomes slower in the huge capillary 
network where hematosis is carried out. 

Back in the left side of the heart through the pulmonary veins, they 
reach the aorta; this vessel places them on the road to every organ of 
the human body. Any artery can then carry them to the terminal 
capillaries, where they can produce an embolism and so fix themselves 
and develop into hydatid vesicles. 

In cases of mass infestation several embryos develop at the same 
time and give rise to vesicle formation. The typical example of this 
is to be found in the pig—an animal of coprophagous habits—and some- 
times in the sheep. In the cow this does not happen so often, perhaps 
owing to the marked difference in feeding habits. 

Mass infestations are not frequent in man; however, from time 
to time patients have been seen with hydatid cysts in more than one 
organ or with several cysts in one organ. This seems to be the result 
of a multiple infection, either in one stage or in successive ones. 

A careful study of the proportion in which different organs are 
affected by this disease shows that the liver stands first ; then the lungs, 
and finally other viscera in approximately equal numbers. 

These differences are easily explained by the route followed by the 
embryo from the intestinal villi to the arterial tree. In fact, both the 
liver and the lungs are filters that lie in the pathway, and it is in their 
capillaries, especially those of the liver, that the embryos find favorable 
conditions for settling themselves and developing. But if they have 
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succeeded in reaching the arterial stream they can stop in any capillary 
ending, such as those of the brain, the spleen, a bone or the connective 
tissue. This explains why the localization in different organs—except, 
of course, the liver and the lungs—is proportionally even. 

In figures these localizations can be described as follows: of, say, 
100 hexacanth embryos reaching the portal vein, 70 remain in the liver, 
15 in the lungs, 4 in the muscles and 2 in the spleen, kidneys, brain and 
connective tissue (fig. 2). 














TOTAL 85% sancae Venosa 








Fig. 2—Distribution of hydatid cysts in the organs of the human body. 


HYDATID CYSTS 


The development of the hydatid vesicle gives rise to a reaction of 
the host tissues which surround it; this reaction takes the shape of a 
membrane called the adventitia. The hydatid vesicle with its two 
enveloping membranes, the cuticular and the germinative, its contents 
and the adventitia form a cystic tumor bearing the name hydatid cyst. 

It is obvious that the histologic texture of the adventitia, although 
similar in all cases, varies according to the organ infested. Hence 
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the difference in some phenomena and complications of this dis- 
ease which, in some cysts of the liver and of the lungs, mark their 
anatomic and clinical features. I shall describe first the general texture 
of the adventitia and later the differences found in cysts of the liver and 
cysts of the lung. 

The adventitia surrounds, but is never linked in any way to, the 
hydatid vesicle; they are only in intimate contact. This explains why 
in some cases, once the adventitia has been opened, the vesicle can be 
easily extracted. This true “hydatic birth” may be used as a therapeutic 
measure, but through rupture of the adventitia it may also occur spon- 
taneously and originate secondary hydatidosis by transplantation. I shall 
deal with this possibility later. 

Two factors govern the histologic process of formation of the 
adventitia: (a) the reaction of the cells of the containing organ to the 
foreign body and (b) the influence of the eccentric pressure caused by 
the parasite’s growth on those cells. It must be borne in mind that the 
larva is nothing but a living foreign body. 

In the adventitia, microscopic examination shows different struc- 
tures, according to the parasite’s age. The first stages can be studied 
only experimentally. In short: The adventitia is formed by three layers, 
and these become modified as the parasite grows older. The inner layer, 
in close contact with the cuticular membrane of the larva, consists of 
young elements of connective tissue bordered on the outside by a white 
cell infiltration. The middle layer consists of an abundant plasma cell 
and lymphocytic infiltration. Finally, the outermost structure—the outer 
layer—is formed by cells of the affected organ, divided into two zones: 
the inner (nearer the middle layer), of cells showing signs of turbid 
degeneration, and the outer, of cells progressively undistinguishable from 
those of the cyst-containing organ. 

When the parasite’s size is such that it manifests itself clinically by 
the presence of a tumor, the adventitia undergoes alterations caused by 
this outward growth. Capillaries and other small vessels become obliter- 
ated, and the resulting lack of blood supply gives rise to ischemic necrosis, 
to fibrous changes or to hyaline degeneration. The result of this necrosis 
is a structureless magma of a caseous type, which is frequently the first 
step to the partial or total calcification of the adventitia. 

In old, uncalcified cysts the adventitia has an inner layer with 
necrotic processes and a middle layer of connective tissue with hyaline 
degeneration; the outer one is of a reactive type with histiocytic and 
lymphocytic infiltration and a structure which slowly becomes undis- 
tinguishable from the cells of the parasite-infested organ. 

In organs poor in connective tissue, such as the brain, or in those in 
which this tissue becomes highly differentiated, thus possessing small 
reactive power, the adventitia is notably scarce. 
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I have already spoken of the other constituents of the hydatic cyst, 
the hydatic vesicle with its two membranes—cuticular and germinative 
—and the hydatic fluid. The fluid is crystalline and, like the mem- 
branes, always germ free. 

The hydatic fluid contains proliferative vesicles and scolices; cysts 
without them are called acephalocysts, or, from the biologic point of view, 
sterile cysts. 

Inside the main hydatic vesicle, or mother vesicle, a fully developed 
daughter vesicle may be found. These daughter vesicles are of a similar 
structure to that of the main vesicle, with an outer cuticular layer, an 
inner germinative layer and a fluid content. As a rule, they are sterile, 
i. e., without scolices and proliferative vesicles, although cases have been 
recorded in which these elements were present. The most generally 
accepted theory nowadays on the formation of these daughter vesicles is 
that they appear as results of some mechanical, toxic or infectious action 
on the larva, i. e., the mother vesicle. In other words, the daughter 
vesicle is nothing but a reactive defense on the part of the parasite. 

The fact that both the hydatic fluid and the membranes are germ free 
is the foundation for the treatment of sterile cysts by extraction of the 
parasite and suture of the adventitial incision without leaving a drain 
(Posades’ method). 

But things are not always as I have just described them. I have 
spoken only of the simple hydatic cyst, which may become a complicated 
cyst through (a) mechanical or (b) infectious factors. The former 
(traumatism) may cause a fissure, a tear or a full rupture of the para- 
site’s membranes and even of the adventitia; these phenomena may 
precede either partial or total evacuation to the exterior of all or part 
of the larvae resident in certain organs (cyst opened in a bronchus, in 
the intestine, in the bile ducts, in the renal pelvis, etc.) or the emptying 
of the cysts into a cavity, such as the peritoneum (peripheral cysts of 
the liver opened in the peritoneal cavity). 

The infectious factors (germs) may give rise to pericystitis at the 
level of the adventitia and cause the death of the hydatid vesicle by 
altering its membranes and their contents. This is the most frequent 
complication in a simple hydatid cyst, which therefore becomes an 
infected or septic hydatid cys‘. This name is not quite appropriate, as 
the only part of the cyst whicl: becomes infected and septic is the adven- 
titia; when this happens, the elements contained within this membrane 
die and disintegrate. Thus the cyst is turned into a cavity full of all 
sorts of debris—fragments of membranes, daughter vesicles, necrosed 
tissues, pus, bile, urine, mucus, etc., according to the individual cir- 
cumstances. The hydatid fluid seems to be an excellent medium for 
the germs’ development. With regard to the wall of this septic cavity, 
i. e., the adventitia, it is the site of a more or less important septic 
process. 
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Septic cysts should not be mistaken for dead cysts. The latter have 
become disintegrated, and the hydatid vesicle has either undergone 
gelatinous degeneration or has turned into a “mastic” similar to tuber- 
culous caseum. In these circumstances the parasite’s death is due to 
unknown factors or to factors difficult to determine, such as a lack of 
vital energy on the part of the original embryo or accidental or surgical 
trauma. 

A septic infection of the cyst is usually favored by a tear in the 
membranes, and it takes place either through contamination coming from 
the already infected adventitia or by germs which increase their virulence 
on arriving in the vesicle’s contents. 


Hydatid Cysts of the Liver—tThe slow growth of the hydatid vesicles 
in the liver, together with the organ’s reaction to the parasite (their 
adventitia) prevents the larvae from coming into contact with the intra- 
hepatic bile ducts. But sometimes, owing to unknown reasons, this 
contact may actually take place, either because of the decrease in the 
neighboring defense reaction or because the adventitia totally surrounds 
an important duct which cannot be obstructed and annulled. Whatever 
the reason, the fact is that a duct may happen to come into contact with 
the inner surface of the adventitia, and then, through partial necrosis, the 
bile floods the cyst, interrupting the contact of the larva and its host 
and causing the former to suffer. This suffering can vary from the pro- 
duction of daughter vesicles to the parasite’s death with disintegration of 
the membrane and mixture of its contents with bile. The bile may 
carry the infection or favor it when germs develop in the adventitia. 
Finally, the cyst’s contents may be evacuated into a duct of a certain size 
and through it to the exterior. As a result of these phenomena, cysts of 
the liver may cause obstruction, angiocholitis or both complications at the 
same time. That these processes are slow and of variable intensity is 
clearly shown clinically. It is known that besides the severe complica- 
tions just mentioned there are: (@) clean (aseptic) cysts, with hardly 
any traces of bile, which are cured without drainage; (b) aseptic cysts 
with a greater bile content, which occur in several points of the adven- 
titia and require drainage, and (c) septic cysts with a large bile content 
(true cholehydatic abscesses) requiring sine qua non marsupialization 
(this is an ample drainage of the pouch formed by the adventitia, which 
thus becomes like the marsupial’s pouch). 

According to their localization, hydatid cysts of the liver may be 
central or peripheral, and the latter may be of thoracic or of abdominal 
evolution. When a complicated cyst shows a definite thoracic direction, 
its adventitia generally pursues the following course: it emerges from 
the organ, adheres to the diaphragm and causes a pleural adhesion and 
then a process of pulmonary condensation in situ. Finally the cyst tries 
to break through all these adhesions so as to find a way out at the 
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expense of destruction of a bronchial wall. The ultimate stage is the 
expulsion of the cyst’s contents through the air passages ; in the expelled 
matter altered parasitic elements, bile and pus are usually found. 

When peripheral cysts with an abdominal evolution arrive at the 
surface of the organ where they are situated and thus at the peritoneal 
cavity they are easier for the surgeon to reach, but at the same time they 
become more exposed to trauma and to rupture of the adventitia. If such 
accidents take place, the contents fall into the peritoneal serous mem- 
brane (hydatidoperitoneum) and may give rise to secondary echino- 
coccosis. This rupture may be spontaneous or, what is practically the 
same thing, may occur through a slight trauma unperceived by the 
patient. The spontaneous rupture is due to the growing larva’s eccentric 
pressure on an adventitia unprotected by any organic tissue. 

It has already been said that the larva’s growth causes ischemic 
degeneration through pressure and obliteration of the adventitia’s capil- 
laries and other small vessels. But when a large vein is affected this 
process of thrombosis obliterans may not take place; instead, when the 
vein’s wall comes into contact with the hydatid vesicle, a communica- 
tion appears between the two by a process of corrosion. As a result of 
this the scolices reach the main blood stream, arriving first in the lungs 
and later in any organ of the body. This spread may cause embolisms 
capable of developing into new hydatid cysts; it is secondary metastatic 
echinococcosis. 


Hydatid Cysts of the Lung.—The larvae which settle and develop 
in the lung in their eccentric growth have to deal not with a thick 
parenchyma, as in the liver, but with a less dense tissue subject to 
physiologic changes affecting the adventitia’s formation and the parasite’s 
evolution. The true adventitia is slighter than that of the liver; its 
thicker appearance is due to the fact that a certain strip of lung tissue 
surrounding the tumor remains normal, without taking any active part 
in the respiratory movements. This strip, on account of its appearance, 
has been called the second adventitial zone, or false adventitia. It is 
nothing but a peritumoral zone of atelectasia which surrounds the entire 
hydatid cyst (larva and real adventitia) and isolates it from the normal 
tissue, thus diminishing future interference with the cyst by the move- 
ments of breathing. The explanation of such interference is as follows: 
As the cyst increases in size, the smallest neighboring bronchial branches 
are repelled and crushed and many of them even obliterated. But at one 
stage the tumor may come into contact with one or more small bronchi 
the walls of which resist the cyst’s expansion in such fashion that they 
end by meeting the outer aspect of the quitinose membrane. This also 
happens in the liver when the large ducts are enveloped by the adventitia, 
but, owing to their histologic and functional characteristics, the small 
bronchi are much more resistant to these outward growths. When 
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this takes place it may be stated truthfully that at points of contact 
between the tumor and the bronchi the weak adventitia of pulmonary 
cysts is composed only, or almost only, of the bronchus. But as the larva 
continues to grow, it keeps on pressing against the wall of the bronchus 
until this structure is worn off and finally becomes perforated. 

From this moment the outer aspect of the larva is directly in contact 
with the lumen of one or more small bronchi (fig. 34). Through a 
deep inspiration, aided perhaps by a fit of coughing, some air penetrates 
between the adventitia and the quitinose membrane, which, as I have 
already stated are closely related without being connected in any way. 


Fig. 3—Hydatid cysts of the lung. See text for explanation. 


The worn-out edge of a bronchial cartilage or even mere effort on 
the part of the bearer may cause a tiny fissure in the membrane and 
thus a loss of hydatid fluid. The presence of this fluid on the surface 
of the bronchial epithelium gives rise to renewed fits of coughing followed 
by further deep inspirations. Hence more air penetrates between the 
larval walls and the adventitia until it becomes what has been called 
pneumoperivesiculum (fig. 3B). 

At a later stage, and undoubtedly assisted by a widening of the 
original tear in the parasite’s membranes, air slips into the cavity where 
the expelled hydatid fluid formerly was contained. In this way two air 
chambers are found, one intravesicular and another perivesicular, sepa- 
rated by the echinococcus membranes (fig. 3 C). 
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If the hydatid fluid has not been totally evacuated from the cavity 
and a small amount still remains, the membranes—or part of them— 
float on it like a “camalote” on water; the rest of the cavity is full 
of air (fig. 3D). This peculiarity is present especially in cases of death 
and disintegration of the parasite or of septic infection of the cyst. 
The membranes, or what is left of them, float in a more or less purulent 
fluid. 

Finally, during a fit of coughing the patient may expel hydatid fluid 
and all the parasite’s membranes (hydatophthisis or hydatid vomica) 
through a breach in some bronchus. In some cases, particularly if the 
cysts are small, this causes spontaneous healing of the disease. In other 
instances the vomica is composed only of hydatid fluid; if this is the 
case the membranes remain imprisoned within the adventitia and may 
later give rise to a false abscess of hydatid origin and even to peritumoral 
complications. 

SYMPTOMS 

Hydatidosis manifests itself through two kinds of symptoms: those 
common to all affected organs and those specific to any given organ. 
I shall deal in this paper only with the former, together with the specific 
symptoms of cysts of the liver and of the lungs, which constitute four 
fifths of hydatid cysts of the human body. 

Hydatid cysts can be divided into simple and complicated cysts. 
Simple hydatid cysts are those in which the parasite is alive and the 
adventitia intact. In the complicated cysts the adventitia, the parasite 
or both have undergone certain changes. The adventitia may break, 
become septic or even become calcified. The parasite may die, its 
membranes and other elements becoming disintegrated and blood, air, 
bile or pus, mixed with hydatid fluid and remains of membranes, being 
found in the hydatid cavity. 

Simple Hydatid Cysts—Symptoms common to all these cysts are: 
(a) the hydatid tumor and (b) the blood and serologic manifestations 
which together constitute the biologic syndrome. The tumor is the 
result of the hydatid vesicle’s growth, and the biologic syndrome is the 
display of the reactional interchange between the parasite and its hosts. 


Hydatid Tumor.—The hydatid cyst is of slow growth. Unless it 
is situated superficially and therefore easily available to inspection and 
palpation, there is no clinical evidence of the cyst. Cysts which are 
recognizable early are those of the subcutaneous cellular tissue, of scars 
from operations for hydatid cysts (secondary hydatidosis), of the 
muscles, of the salivary glands or of the thyroid. Cysts of the brain 
in adults do not become clinically conspicuous until the cranial hyper- 
tension is detected by a nerve specialist, but in children they can be 
diagnosed through a parchment sensation due to a softening of the 
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cranial bones. As for cysts of the lungs, they are often discovered only 
when, for some reason or other, a physician has a roentgenogram taken 
or a roentgenoscopic examination is performed. 

The hydatid tumor is usually single. When it can be seen and pal- 
pated, it shows a more or less spheroid or ovoid shape. But as in most 
cases it only partially emerges from the containing organ, only a segment 
of the sphere can be seen or felt ; the rest of the tumor is embedded in 
the organ’s parenchyma. 

The tumor is generally smooth, with fluid at a certain tension and 
dull to percussion. In exceptional cases a special thrill can be felt; 
this is the hydatid thrill. 

If the tapping is done on one finger applied to the tumor, the vibra- 
tion may be felt in it, though sometimes in order to find it it is necessary 
to hold the second, third and fourth fingers slightly separated, in which 
case the second and the fourth perceive the thrill brought about by 
percussion on the third. If the unknown physical conditions which 
cause this phenomenon could be reproduced elsewhere, there is no reason 
why this thrill could not be found with other fluid tumors, but in my long 
practice I have never come across it anywhere else. That is why I 
can firmly state that the hydatid thrill is specific for cysts caused by 
echinococci. 


A simple hydatid cyst, even after many years, does not noticeably 
affect the carrier’s general condition, and it is painless. Often the patient 


with a hydatid cyst in the abdomen discovers it by mere chance. 


Biologic Syndrome.—Though the hydatid vesicle is isolated by the 
adventitia from the human system at the point where the host—at whose 
expense the parasite lives—absorbs metabolic products, it is in this 
process of absorption that the larvae affect the tissues and the body 
fluid, and one must seek in this process the explanation of the biologic 
syndrome. 

A triad characterizes this syndrome: (a) eosinophilia; (b) a posi- 
tive reaction to Imaz-Lorentz’s complement fixation test and (c) a 
positive reaction to Casoni’s cutaneous test. 


(a) Eosinophilia: It can be positively stated that there is eosinophilia 
only when the proportion of eosinophils in the blood is above 5 per cent. 
That is why I generally consider an eosinophil content of more than 
5 per cent as suggestive of the presence of a hydatid cyst. But as a 
means of diagnosis the percentage of eosinophils is worthless if it is 
borne in mind that most forms of verminosis also produce an increase 
of these leukocytes; its real value resides in its association with one 
or both of the other two components of the biologic syndrome. 

Eosinophilia is not a constant symptom of hydatidosis; in fact, it is 
one of the least of the three, and its absence should not lead one to 
discard the possibility of the existence of a hydatid cyst. My experi- 
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ence leads me to state that a high eosinophil count, in some cases reach- 
ing 70 per cent, has a diagnostic value only when its presence coincides 
with one or both of the other two components of the biologic triad, 
especially with the positive reaction to Casoni’s test of the skin. 


(b) Imaz-Lorentz Complement Fixation Test: This is based on 
the principle of the Wassermann test. The result is by no means 
constant; my experience has taught me that it is negative in 40 per 
cent of patients with hydatid cysts. 

(c) Casoni’s Test of the Skin: This is carried out by injection of 
0.1 to 0.6 cc. sterile human, bovine or ovine hydatid fluid into the 
dermis of the forearm. If the patient has a hydatid cyst, a char- 
acteristic reaction appears at the site of injection in the form of an 
urticarial papule, the size of which varies between that of a dime and 
that of a quarter. It usually appears five to ten minutes after the 
injection (early reaction), and when the reaction is positive a more or 
less extensive edema, with redness of the skin, can be observed twenty- 
four hours later (late reaction). 

This cutaneous test is the most reliable of the triad’s components ; 
my experience shows that it fails in only 10 per cent of cases. It is 
advisable to carry it out after the complement fixation test and the 
investigation of eosinophilia, as sometimes a small intradermal injection 
of hydatid fluid may increase the number of eosinophils and turn a 
negative Imaz-Lorentz reaction into a positive one. 


Complicated Hydatid Cysts—As I have already stated, the parasite 
may die or the adventitia become calcified. In either case, and especially 
if the cyst cannot be seen or felt, the patient may ignore it, owing to 
the usual disappearance of the biologic syndrome. In these circum- 
stances the cyst becomes a foreign body and as such is isolated from 
the general system. 

As for septic cysts, they cause the general and local symptoms com- 
mon to all septic processes. In the ordinary cases there are a loss of 
appetite and a temperature up to 100 F., without any further reper- 
cussions on the patient’s general condition. But sometimes the symp- 
toms may grow more severe and even cause an acute infectious picture, 
with local reaction at the site of the tumor, a temperature between 100 
and 102 F., adynamia, a subicteric tint, etc. Between these two con- 
ditions there are any number of intermediate stages. 


DIAGNOSIS 


As with all diseases of long and silent evolution, the diagnosis of 
hydatid cyst is not always easy. In countries with echinococcus-infected 
zones, the place where the patient lives is of the utmost importance in 
cases of doubt. If one is faced with a hepatic or abdominal tumor of 
silent evolution in a patient coming from a zone where hydatidosis is 
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endemic and if other signs do not point to the contrary, one must suspect 
a hydatid cyst. In that case one must not hesitate to have a roentgen- 
ogram taken and to carry out the three tests for the biologic syndrome. 

In such countries as Argentina, a tumor which is smooth, more or 
less round, at a certain tension and associated with an unimpaired general 
condition should always be suspected of being a hydatid cyst; this 
is the true diagnosis in 80 to 90 per cent of cases. At any rate, in the 
presence of such a tumor one must investigate the concentration of 
eosinophils in the blood and carry out both the Imaz-Lorentz and the 
Casoni test. Even if the results are all negative, one must not altogether 
reject the diagnosis of hydatidosis, but if the result of any one of them, 
particularly the last mentioned, is positive, the diagnosis becomes certain. 
Owing to these circumstances I insist that the diagnosis of echinococcic 
cysts is a difficult matter, so much so that it is sometimes made only 
on the operating table. 

TREATMENT 


Medical treatment has so far failed; only surgical treatment has 
proved effective. Dead or alive, the parasite is a foreign body within 
the human system, and unless it is removed it may give rise to com- 
plications. Broadly speaking, the treatment of hydatid cysts lies in the 
removal of the parasite and in the appropriate handling of its isolating 
membrane, the adventitia. In the case of a single cyst it is a matter of 
reaching it by the shortest way and evacuating its contents, but if there 
are several of them, situated in one or more organs, the task becomes 
more complicated, and therefore it should be carried out with the utmost 
caution and care; one should deal first with the largest cysts or those 
which look most dangerous to the patient. Sometimes it is possible to 
evacuate two or more cysts in a single operation, but in most cases, 
after weighing certain circumstances, such as the patient’s general con- 
dition and the cyst’s localization, it is necessary to repeat the surgical 
procedure as many times as there are cysts. 

In the evacuation of the parasite and the treatment of the adventitial 
pouch the surgeon is faced with certain problems. When the evacuation 
is performed in a cyst containing a living parasite, care should be taken 
to protect the operating field against the action of the hydatid fluid and 
its probably fertile contents (scolex, proliferative vesicles, etc.). Before 
the fluid and the membranes are removed, towels should be placed so as 
to cover every neighboring structure as well as the operative wound and 
any serous membrane which has had to be opened (peritoneum, pleura, 
etc.). After the total evacuation of the parasite (and provided the cyst- 
containing organ allows it) the adventitial pouch is sterilized either with 
ether or with a 2 per cent concentration of a 40 per cent solution of 
formaldehyde. It is claimed that all these precautions prevent the appear- 
ance of secondary hydatidosis (the development of new cysts through 
the spread of scolices or proliferative vesicles). 
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The treatment of the adventitial pouch depends on the features of 
the case, the localization and size of the cyst and whether the cyst is 
septic; on these considerations are based the different propounded 
technics—suture without drainage (Posadas); marsupialization and 
drainage, and total or partial resection of the pouch. 


Removal of the Parasite and Suture of the Pouch Without Drainage 
(Posadas’ Technic)—-In 1895, an Argentine surgeon, Alejandro 
Posadas, basing his procedure on the fact that hydatid cysts are germ 
free, advocated the evacuation of the parasite followed by an appropriate 
treatment of the pouch and its suture, as well as of the wound, without 
drainage. Shortly afterward he published a brilliant statistical account 
of his procedure, which was first employed on cysts of the liver; later, 
in 1896, on those of the lung, and still later on those in other locations. 


Marsupialization and Drainage.—Infected cysts cannot be dealt with 
by means of Posadas’ method. The adventitia must be opened and the 
parasite—or what has been left of it by the infection—removed. Then, 
after a careful treatment of the cavity of the pouch, the edges are sutured 
to those of the operative wound. Thus a pouch opening on the skin 
has been created; owing to its similarity to the marsupial’s baglike 
receptacle, this procedure has been called “marsupialization.”” Two or 
three drainage tubes should be placed in the cavity of the pouch. 

As not all hydatid cysts are aseptic and as in any case the cysts run 
the risk of infection during or after the operation, some surgeons 
apply this marsupialization technic and drainage to the majority of 
cysts they operate on, whether they are infected or not. 

The drained pouch heals by second intention; this process is a very 
long one, possibly lasting from thirty to forty-five days and even as 
much as a year and a half or more. A careful and detailed treatment 
of the pouch during the operation, so that all membranes, daughter 
vesicles or other foreign bodies are removed, is the only way of shorten- 
ing this long period of recovery. Calcification of the adventitia is another 
factor which may delay for years the total healing of the wound. 


Removal of the Hydatid Cyst Together with the Adventitia.—In some 
cases, owing to the small size of the cyst, its scanty connections or its 
favorable situation, the whole of it—the parasitic vesicle together with 
its contents and isolating adventitia—is removed during the operation. 
This procedure is applied particularly for hydatidosis of the omentum 
or of the peritoneum. 


Hydatid Birth—This is possible only with rare and protruding 
cysts, most of which are situated in the liver. Once the tumor has 
been reached, with avoidance of incision of the underlying parasite’s 
membranes, the adventitia is cut; thanks to the lack of adhesions and 
the elasticity of the cuticular membrane, the whole hydatid vesicle 
emerges through the opening in the adventitia. Exceptionally an acci- 
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dental fissure in the adventitia may be widened and used for this hydatid 
birth. The operation is ended by suturing the resulting pouch and the 
operative wound without leaving a drain. When this exceptional technic 
is used there should be no fear of secondary hydatidosis, as any fertile 
contents which may be found in the vesicle (proliferous vesicles, scolices, 
etc.) will not come into contact with the patient’s tissues. 


DIFFERENT LOCALIZATIONS 


I have already stated that cysts of the lung and liver together con- 
stitute 85 per cent of hydatid cysts in man. I intend to study some 
of the peculiar characteristics of the evolution, diagnosis and treatment 
of cysts in both locations and later to sketch those of the kidney, spleen 
and peritoneum, together with osseous hydatidosis. 
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Pernicious anemia following extensive surgical ablation of the stom- 
ach occurs with a frequency which bespeaks more than a coincidence. 
Since of recent years advances in surgical technic and changes in surgi- 
cal philosophy have resulted in more radical resections of the stomach, 
pernicious anemia as a late complication is to be expected more often 
than heretofore. The excellent summaries by Goldhamer * and by Singer 
and Steigmann * had brought the number of reported cases up to 34 by 
1934. Since that time about 20 additional cases * have been reported, 
illustrating essentially the same points stressed in the literature previ- 
ously, i. e., that the symptoms and the typical hematologic picture 
develop in two to fifteen years (with the exception of 2 cases * in the 
entire series reviewed) ; that signs and symptoms of degeneration of the 
posterolateral column often accompany the anemia; that other features of 
the pernicious anemia syndrome, such as gastrointestinal symptoms, 
evidences of hemolytic anemia and, of course, achlorhydria, are almost 
always found; and finally, and perhaps most significantly, that the 
response to anti-pernicious-anemia therapy is specific and dramatic. 

The case reported here illustrates the aforementioned points and in 
addition emphasizes the insidiousness of the onset, the necessity of long- 

From the Departments of Medicine and Surgery, the Cook County Hospital. 

1, Goldhamer, S. M.: Surg., Gynec. & Obst. 57:257, 1933. 

2. Singer, H. A., and Steigmann, F.: Am. J. Syph. & Neurol. 18:444, 1934. 

3. (a) Fleischhacker, H., and Klima, R.: Ztschr. f. klin. Med. 129:227, 1936. 
(b) Hartman, H. R., and Eusterman, G. B.: Am. J. Digest. Dis. & Nutrition 1: 
829, 1935. (c) Heck, F. J., and Walters, W.: Proc. Staff Meet., Mayo Clin. 
11:118, 1936. (d) Lang, S. J.: Illinois M. J. 68:86, 1935. (e) Larsen, T. H.: 
Acta med. Scandinav. 83:109, 1934. (f) Rowlands, R. A., and Simpson, S. L.: 
Lancet 2:1202, 1932. (g) Sturgis, C. C., and Goldhamer, S. M.: Ann. Int. Med. 
12:1245, 1939. 

4. Goldhamer.' Fleischhacker and Klima.*# 
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continued observation and the specificity of the response to liver therapy. 
We have had the good fortune to follow our patient, though somewhat 
intermittently, from the time of his gastric resection until the appearance 
of his pernicious anemia syndrome; in addition, we have been able to 
study his bone marrow both before and after therapy, an observation 
we believe to be unique in a case of this type. Unfortunately his cure 
was of short duration ; four months after his discharge from the hospital 
he committed suicide by drinking saponated solution of cresol. 


REPORT OF A CASE 


At the time of his first admission to the Cook County Hospital (October 1933) 
the patient was 33 years old. He was American born, of Austrian extraction. 
He was a mechanic. He had been well till five or six years previously, when 
abdominal distress with severe constipation and pencil-like stools made its appear- 
ance. Three years before admission he started to drink and consumed up to a 
quart (1.1 liters) of whisky daily. For about a year cathartics were employed 
twice weekly because of the constipation. Four weeks before entering the hospital 
he began to vomit after meals, and later he vomited after the ingestion of any 
food. The vomiting was accompanied by severe epigastric pain, obstipation and 
loss of 25 pounds (11.3 Kg.) in weight. The physical findings at this time were 
not striking. There were moderate emaciation, epigastric tenderness and a palpa- 
ble, tender colon. The gastric contents after an Ewald meal contained no free 
acid and only 14 degrees of total acid. Blood was constantly found in the stools. 
A blood count showed 4,220,000 red cells per cubic millimeter with 80 per cent 
(Sahli) hemoglobin. There were 8,000 white cells per cubic millimeter and an 
essentially normal differential count, with normal red cells in the smear. The 
Kahn reaction was negative. Roentgen examination of the gastrointestinal tract 
showed marked dilatation of the esophagus and a narrow constricting lesion 
involving the cardia and the pars media, with a niche deformity on the lesser 
curvature of the pars media, resembling an ulcer. The pylorus and the duodenum 
were normal. The roentgen diagnosis was syphilis or benign ulcer of the stomach. 
The clinical diagnoses were carcinoma of the stomach and spastic colitis, there 
being no serologic or clinical evidence of syphilis. 

An exploratory laparatomy was performed (K.M.), and a small, contracted, 
scarred stomach associated with linitis plastica was found. The perigastric 
lymph glands were found to be enlarged. A total gastrectomy was done, 
together with the removal of 1 cm. of esophagus and 2 cm. of duodenum, and an 
esophagojejunostomy was performed. After a stormy postoperative course com- 
plicated by wound infection, parotitis and abscess formation, the patient recovered. 

The resected stomach was much contracted, measuring but 12 cm. in length 
and 5 cm. in its greatest diameter (at the cardia). There were numerous irregular 
and stellate scars on the serosal surface, two of which produced constrictions. 
The mucosa was smooth. The microscopic sections showed a thickened mucosa, 
with increased production of mucus by the gastric glands, resulting in places 
in cystic dilatation; a thickened submucosa with a perivascular accumulation 
of round cells; increased interstitial tissue in the muscularis, with a perivascular 
accumulation of lymphocytes and plasma cells, and a thickened subserosa. The 
findings were interpreted as those of nonspecific chronic interstitial gastritis. 
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He was well for five years after the operation, during which time the red 
cell count remained over 5,000,000 per cubic millimeter of blood. He was par- 
taking of an adequate diet, deficient only in fresh fruits, for which he claimed an 
intolerance. About one year before his second admission the red blood cell count 
began to drop; he began to lose weight and noticed occasional numbness of 
the fingers and toes. At this point he disappeared from our observation. 

On his reappearance, a year later (six years after operation), he complained 
of weakness, pallor, increasing numbness of the hands and feet, loss of 20 pounds 
(9 Kg.) in weight and petechiae and ecchymoses of one month’s duration. At 
this time he was pale; numerous ecchymoses were present on the body; the 
scleras were yellow, and the tongue was red at the tip and smooth along the 
margins. The knee and ankle jerks were hyperactive. The Babinski and Rom- 
berg signs were negative. Vibration sense was diminished at both ankles. There 
was no demonstrable lymphadenomegaly or hepatosplenomegaly. The blood pic- 
ture was typical of pernicious anemia (see table). Both the direct and the 
indirect van den Bergh reactions were increased. 

In spite of the fact that the patient claimed to have eaten an adequate diet, 
we wished to rule out the possibility of a deficiency in “extrinsic factor” ® or of 
vitamin C. For this reason the patient was placed on a diet containing large 
quantities of these substances. During the three week control period he regressed 
both clinically and hematologically, though the petechiae and ecchymoses disap- 
peared. At this time liver extract ® was administered intramuscularly, and this 
was followed by a typical clinical and hematologic remission. 

The bone marrow, which was studied both before and after liver therapy, 
showed the classic changes encountered in cases of untreated and treated perni- 
cious anemia.? The first specimen showed extreme hyperplasia with marked 
preponderance of erythroid elements, a “left shift,’ a megaloblastic type of red 
cell maturation ® and granulocyte maturation characterized by the presence of the 
bizarre megalometamyelocytes and band forms which typify the white cell matura- 
tion associated with pernicious anemia.? Marked activity was further substan- 
tiated by the presence of the many primitive cells and mitotic figures. The second 
specimen of marrow (obtained sixteen days after the beginning of liver therapy) 
was still hyperplastic, but the erythroid elements showed a decreased relative 
hyperplasia. Both erythroid and granulocytic maturation had reverted to normal, 
and the excessive numbers of both primitive cells and mitotic figures had disap- 
peared. The observation on the bone marrow in no wise differed from those 
encountered in cases of classic primary pernicious anemia. The fact that even 
the changes in the marrow were so typical of pernicious anemia makes the 
diagnosis unquestionable, though of course it does not exclude the possibility of 
coincidence. 


5. Alsted, G.: Am. J. M. Sc. 197:741, 1939. Groen, J., and Snapper, I.: ibid. 
193:633, 1937. 

6. Furnished by the Wilson Laboratories. 

7. Dameshek, W., and Valentine, E. H.: Sternal Marrow in Pernicious 
Anemia: Correlation of Observations at Biopsy with Blood Picture and Effects 
of Specific Treatment in Megaloblastic “Liver-Deficient” Hyperplasia, Arch. Path. 
23:159 (Feb.) 1937. 

8. Israels, M. C. G.: J. Path. & Bact. 49:231, 1939. 

9. Jones, O. P.: Origin of Neutrophils in Pernicious Anemia (Cooke’s Macro- 
polycytes) : Biopsies of Bone Marrow, Arch. Int. Med. 60:1002 (Dec.) 1937. 
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After the patient was discharged from the hospital he made one visit to the 
outpatient department and again disappeared from our observation. His final 
admission was four months later, when he entered the hospital in a critical con- 
dition, having taken a quantity of saponated solution of cresol five days pre- 
vously. He died within forty-eight hours. On autopsy (performed by Dr. J. J. 
Kearns) there were gangrenous esophagitis and enterocolitis; edema and cloudy 
swelling of the viscera; acute glomerulonephritis, and an anatomically adequate 
esophagojejunal stoma with considerable dilatation of the jejunum. The only 
other observations of interest were the marked redness and hypertrophy of the 
bone marrow, which microscopically showed extreme hyperplasia. The red cell 
development had reverted to megaloblastic maturation. 


COMMENT 


Before discussing the pathogenesis of the pernicious anemia in our 
case it may be well to review briefly the present theories about the 
disease. It is fairly well substantiated that pernicious anemia develops 
when the “antipernicious-anemia factor” is absent.*° This factor is pro- 
duced in the gastrointestinal tract by the interaction of the so-called 
extrinsic, or food, and the intrinsic, or enzyr.e, factors, the latter 
being elaborated for the most part in the pylorus and the duodenum." 
By this interaction an “anti-pernicious-anemia factor” is formed, which 
is absorbed from the intestine, stored in the liver and given off to the 
bone marrow (and undoubtedly at least to the nervous system) as 
function demands. Interference with this process at any point can 
and, as clinical reports have shown, does result in a pernicious anemia 
syndrome. That a tremendous factor of safety operates throughout is 
indicated by the relatively few patients with pernicious anemia encoun- 
tered among large numbers of persons taking inadequate diets and having 
extensive gastric lesions, markedly increased gastrointestinal motility and 
severe damage to the liver. 

As in all cases in which pernicious anemia develops after gastric 
operations, the possibility of coexistence must be considered. Certainly 
the fact that so few of the many persons who undergo extensive oper- 
ations on the stomach have pernicious anemia would suggest this 
fact very strongly. We do not believe that this possibility can in any 
single instance be definitely ruled out. However, the statistical proba- 
bility certainly makes coexistence extremely unlikely.** 

One of the most interesting questions which arise is why pernicious 
anemia develops in some patients and not in others. One cannot search 
for the answer in animal experiments, since attempts with dogs,** pigs 


10. Castle, W.: Am. J. M. Sc. 178:748 and 764, 1929. Castle, W.; Town- 
send, W. C., and Heath, C. W.: ibid. 180:305, 1930. 

11. Meulengracht, E.: Am. J. M. Sc. 197:201, 1939. 

12. Bloomfield, A. L., and Polland, W. S.: J. Clin. Investigation 14:321, 1935. 

13. Dragstedt, C. A.; Bradley, J. D., and Mead, F. B.: Proc. Soc. Exper. 
Biol. & Med. 33:58, 1935. 
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and monkeys ** have universally failed to reproduce the symptom com- 
plex recognized in man. These animals either show no changes or show 
changes demonstrable only when there is an added “strain,” or at most 
a hypochromic, microcytic type of (“‘iron-deficient’”’) anemia. It is sig- 
nificant that this type of anemia occurs in man with a frequency ** esti- 
mated by various authors at from 20 per cent to 70 per cent. 

Of further interest is the fact that not only extensive gastric resec- 
tions but partial resections,’® gastroduodenostomies and gastrojeju- 
nostomies ‘7 have resulted in pernicious anemia. The most simple 
explanation is found in cases such as ours and in others in which the 
stomach and part of the duodenum were destroyed, either by the under- 
lying pathologic process or by an injurious agent.’* Under such circum- 
stances one has but to postulate a destruction or replacement of most 
of the portions of the intestine which elaborate the intrinsic factor to 
explain the findings. Since complete disappearance of the intrinsic 
factor need not be postulated, because a quantitative diminution suffices 
even in “primary” pernicious anemia,’® it is more readily understood why 
occasionally partial or subtotal resections result in the same picture ; 
the factor of increased motility, leading to briefer interaction of intrinsic 
and extrinsic substances at a suboptimal py, adds to the trend brought on 
by the quantitatively diminished intrinsic factor. When to this compli- 
cated picture is added the much curtailed and often inadequate diet so 
often taken by the patient, it is surprising indeed that pernicious anemia 
develops so rarely, and it must make one suspect that some added factor, 
perhaps a constitutional predisposition, is operating when major aber- 
rations are encountered. With gastroduodenostomies and gastrojeju- 
nostomies probably the same factors operate, with the exception that 
there is, at least theoretically, little or no reduction in the quantity of 
intrinsic substance. 

Aside from the purely theoretic considerations brought forth by a 
relatively rare finding, certain practical and significant facts become 
apparent. The most obvious of these is the fact that patients who undergo 
extensive surgical operations on the stomach must be observed indefinitely 


14. Bussabarger, R. A., and Ivy, A. C.: Proc. Soc. Exper. Biol. & Med. 34: 
151, 1936. 

15. Hartfall, S. J.: Guy’s Hosp. Rep. 84:448, 1934. Lublin, H.: Am. J. 
Digest. Dis. & Nutrition 3:8, 1936. Rieder, W.: Zentralbl. f. Chir. 61:722, 1934. 

16. Fleischhacker and Klima.28 Rowlands and Simpson.*f 

17. Alsted, G.: Lancet 1:76, 1937. Lang.24 Larsen.3¢ 

18. Goldhamer, S. M.: Am. J. M. Sc. 195:17, 1938. Alsted.17 Singer and 
Steigmann.? Sturgis and Goldhamer.®¢ 

19. Goldhamer, S. M.: Proc. Soc. Exper. Biol. & Med. 32:476, 1934. Gold- 
hamer, S. M.; Isaacs, R., and Sturgis, C. C.: J. Clin. Investigation 14:708, 1935. 
Isaacs, R., and Goldhamer, S. M.: Proc. Soc. Exper. Biol. & Med. 31:706, 1933. 
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to anticipate (if possible) or at least to correct in its incipiency the 
development of severe anemia and the accompanying neurologic degen- 
eration. But much more important than the recognition of the relatively 
rare and usually obvious pernicious anemia is the correction of other, less 
obvious deficiency diseases brought about by an artificially perverted 
gastrointestinal function. Probably the most common of these is an iron- 
deficient state, resulting, in addition to the anemia, in suboptimal health. 
We feel that not only the diet but its utilization should be carefully 
evaluated periodically after operation, since, regardless of the success of 
the surgical procedure, the functional integrity of the upper part of the 
intestine is too often sufficiently changed to be inadequate under 
unexpected stress. 
SUMMARY 


A case of pernicious anemia developing five years after complete 
ablation of the stomach is reported and the pathogenesis considered. 
The importance of long-continued observation of patients who have 
undergone extensive gastric operations is stressed. 





SOME FACTORS IN A LOWERED MORTALITY 
RATE FOR ACUTE APPENDICITIS 


ANALYSIS OF 2,013 CONSECUTIVE CASES 


LYNN RUMBOLD, M.D. 
ROCHESTER, N. Y. 


Interest in the literature then appearing, which tended to show an 
increase in the death rate from acute appendicitis, led me in 1931 to 
survey the cases occurring in the Genesee Hospital, Rochester, N. Y., 
during 1930. The Genesee Hospital is of the semiopen type and there- 
fore would lend itself to a cross section study of various methods of 
treatment and surgical technic used for this disease. There were 282 
appendectomies in 1930. According to the methods then in use in 
surveying this subject, only cases in which the charts showed an unques- 
tionably acute condition were accepted for this study. The criteria 
of acceptance were an accurate history of acute appendicitis, the physical 
findings as to temperature, pulse rate and condition of the abdomen and 
a description of the pathologic change found at operation, with a patho- 
logic report on the removed appendix. Cases of chronic and subacute 
appendicitis or cases in which other operations were done, so as to 
cloud the issue, were not accepted. This principle has been followed 
in the subsequent analysis of cases used in this report. It was felt 
that only in this manner would an accurate picture of this important 
subject be obtained. 


The data obtained are given in table 1. In keeping with the study 
of factors in the mortality rate then being used, sex and age incidence, 
delay in operation, anesthesia and time of operation were analyzed, and 
the results are incorporated in later tables. 


In 1935 the problem was again taken up. It was thought that an 
analysis of all cases during a ten year period divided into two five year 
periods for comparison would elicit further, more accurate conclusions 
as to factors in the mortality rate. A study of all cases in which opera- 
tion was performed in this hospital during the ten year period 1925 
through 1934 allowed acceptance of 611 cases in the five year period 
1925 through 1929 for comparison with 677 cases in the second five 
year period, 1930 through 1934. Table 2 shows the mortality rate in 
relation to the type of appendicitis and the total number of cases. 


Awarded the Paine Drug Company Award, May 1940, at the Rochester 
Academy of Medicine. 
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The mortality rate for each period showed only slight change. How- 
ever, it was found that in the second five year period there was a 
rather decided decrease in deaths among patients with acute appendi- 
citis complicated by local peritonitis, abscess or diffuse peritonitis. 
Following the principles laid down by such investigators as Walker,’ 
Arnheim and Neuhof ?* and Black,’ I analyzed, in addition to the factors 
mentioned in the 1930 survey, the preoperative and postoperative care 
of the patient and the type of incision used by the surgeon in performing 
appendectomy. With the factors of sex, age incidence and delay in 
reaching operation remaining the same in both periods and immediate 
operation undertaken without preoperative preparation, it was concluded 


Taste 1.—Data for 1930 








Number Mortality, 

Type of Appendicitis of Cases Deaths Percentage 
85 0.0 
Acute, with local peritonitis 21 0.0 
Acute, with abscess 10 : 30.0 
Acute, with diffuse peritonitis 17 29.8 


Totals 133 


Tas_E 2.—Data for Two Five Year Periods 








1925-1929 1930-1934 


— EE “~~ NN  ———Ee 
Number Percent- Number Pereent- 
Type of Appendicitis of Cases Deaths age of Cases Deaths age 


Acute appendicitis , 0.398 480 1.45 
Acute, with local peritonitis... : § 13.15 110 8.18 
Acute, with abscess 38 9 23.0 43 17.2 
Acute, with diffuse peritonitis. 33 33.3 44 22.2 





OB isis cncecereeeasnecs 611 d 4.41 677 32 72 


that the improvement in the rate was due to better postoperative care 
of the patient. This care consisted of (1) attention to the fluid balance 
by greater use of parenterally or intravenously administered saline and 
dextrose solutions, (2) physiologic rest of the mind and the intestine 
by increased use of morphine and (3) discontinuance of giving fluids 
and food by mouth and futile enemas before the restoration of bowel 
tone. Treatment of nausea, vomiting and distention by the Wangensteen 
continuous duodenal suction was considered to be of life-saving value. 


1. Walker, I. J.: A Comparative Mortality Study of Acute Appendicitis, New 
England J. Med. 208:113-123, 1933. 

2. Arnheim, E. E., and Neuhof, H.: Lowered Mortality in Acute Appendicitis, 
Surg., Gynec. & Obst. 59:189-193, 1934. 


3. Black, C.: Appendicitis Mortality in 1,605 Cases, Illinois M. J. 63:231. 
239, 1933. 
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I felt, however, that one of the most interesting factors brought out 
in this study was the marked divergence as to mortality between patients 
operated on through a paramedian or a median incision and those for 
whom a McBurney incision was used. The results of this study are 
shown in table 3. 

The right rectus, or paramedian, incision carried a mortality rate 
almost four times that of the McBurney incision in the less complicated 
cases and of over twelve times the latter rate in cases of the graver forms 
of the disease. I therefore concluded that the McBurney incision is the 
one of choice for appendectomy, especially in the complicated case. The 
opinion was advanced that extensive harmful operation through this 
incision in the hands of the occasional operator would be obviated. 


Tas_e 3.—Data on Use of Different Incisions 








Paramedian Incision McBurney Incision 
ee ™ ¢€ =e 
Number Percent- Number Percent- 
Complication of Cases Deaths age of Cases Deaths age 





Local peritonitis 
18 22.2 
59 5.0 


25 
18 


23 ll 48.0 
22 15 60.0 


1930: 3 paramedian to 1 McBurney; mortality rate, 6.75% 


1934: 1 paramedian to 4 McBurney; mortality rate, 2.00% 





From this study one other interesting and outstanding factor was 
produced. My interest in the use of drainage in cases of the acute phleg- 
monous type of appendicitis began in 1927, when a small series of cases 
was reported by me in which closure without drainage had been 
employed. At that time drainage was invaribly used for this type of 
condition. My attention was unfortunately not directed so much to its 
effect on the treatment of appendicitis as to the earlier discharge of 
the patient from the hospital and his earlier return to gainful employment. 
I felt that closure without drainage in conjunction with the use of the 
McBurney incision accomplished this purpose. I felt also that the 
wounds of all patients with appendicitis without gangrenous changes 
could be closed. In further developing this study it was found that 
secondary abscess formation had occurred in 17 of 343 pxiients for whom 
drainage had been employed and in only 2 of 352 patients whose wounds 
were closed without drainage. A tentative conclusion was put forth 
in the summary of the paper presented in 1935 that drainage of the 
appendectomy wound does not prevent formation of peritoneal abscesses. 
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With the belief that the mortality rate should show a decided improve- 
ment resulting from use of the principles laid down in 1935 and also 
that the subject should be occasionally brought before the staff so as 
to maintain an appendicitis-conscious attitude on the part of the physician 
and the surgeon, this ten year study has been further augmented by 
the analysis of 1,255 cases of appendicitis in which operation was per- 
formed in the Genesee Hospital in the four year period 1935 through 
1938. Three hundred and six cases were accepted for an incidental 
study of interval acute exacerbation of a chronically inflamed appendix 
and of the patient with early acute appendicitis. In this series 725 cases 
of proved acute appendicitis were used. 

A change in nomenclature used by the record office was made in 
1935. This change is now being accepted throughout the United States 
and offers a better classification of the disease and one which will allow 
a uniformity which hitherto has been impossible to obtain in reports on 


TaB_eE 4.—Mortality for Different Types of Appendicitis (1935-1938) 








Number Mortality, 
Type of Appendicitis of Cases Deaths Percentage 


Acute gangrenous 
Acute, with perforation 
Acute, with abscess 


Totals 





this condition. The present literature is very confusing as to the type 
of appendicitis discussed. Table 4 contains the data obtained as to the 
new classification and the mortality rate for each class and for the 
725 cases. 


Most writers on this subject adjust the death rate, eliminating those 
deaths which are not operative or which are proved due to other causes 
than extension of the infection within the abdominal cavity. In this 
series, 1 patient died from diabetes, autopsy proving the appendicitis to 
be controlled. Two patients died of pulmonary embolism. Two were 
moribund on admission, their condition permitting no treatment during 
their one and one-half hours in the hospital. Another patient was 
admitted to the hospital in coma. No operation was feasible. Autopsy 
showed a ruptured appendix. One, who had been operated on twice 
previously at another hospital, was admitted in an extremely precarious 
condition, and no further operation was deemed advisable. The last 
patient was admitted with peritonitis apparently due to infection fol- 
lowing abortion. Autopsy showed a ruptured appendix. The status 
in this case was never sufficiently cleared to place the pathologic process 
which truly caused death. A corrected rate is shown in table 5, from 
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which it will be seen that the incidence of operation for acute appendicitis 
has increased in the Genesee Hospital 25 per cent over that for the 
previous five year period, with a decrease in the mortality rate of 50 per 
cent. The factors in this decrease are discussed here. The study of 
these factors is based on an analysis of 2,013 consecutive proved cases 
of acute appendicitis observed in this hospital in the years 1925 
through 1938. 
ETIOLOGY 


No actual data were obtained as to the number of patients admitting 
one or more previous attacks. I believe the percentage to. be fairly 
high. In the study of the patient with chronic appendicitis a fair degree 


TasBLE 5.—Increase in Incidence and Decrease in Mortality 








Number Mortality, 
of Cases Deaths Percentage 


8 
6 
4 
2 
27 
5 
2 
5 
1 
13 


TABLE 6.—Sex Incidence 








Type of Appendicitis Ratio 


Recurrent or interval females to 1 male 
Acute exacerbation of chronic females to 1 male 
EE ead na wa dees bekdadtne ch. cSkctesArexatcbacnasnens 1 female to 1 male 


of information as to the pathologic picture and the symptoms was 
obtained. One hundred and seventy-three were operated on for 
recurrent or interval attacks, 115 for acute exacerbation of chronic 
appendicitis and 18 for early acute appendicitis. The patients last men- 
tioned might well have been added to the group with acute appendicitis, 
as the difference lay only in the macroscopic description given by the 
surgeon. 

The sex incidence in this group is interesting. In cases of interval 
or acute exacerbation of chronic appendicitis, the female patients 
apparently complained of pain in the lower right abdominal quadrant 
much oftener than did the male patients. Only as the condition found 
at operation approached early acute inflammation did the ratio of 1 
female to 1 male, as found in the analysis of acute appendicitis, hold true. 
Table 6 shows the sex incidence. 
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The pathologic change found at operation was described as a single 
observation or combined with one or more other observations (table 7). 

Interest in Collins’* recent article on retrocecal appendix led me 
to study the occurrence of this abnormality as to percentage of cases 
and age and sex incidence. My data agree with his as to incidence, 
but in my series the condition was as frequent in one sex as in the other, 
and the age incidence was not different from that of acute appendicitis, 


Taste 7.—Pathologic Picture 











Pathologie Observations Number of Cases 


Adhesions.. 

Fecalith......... . 

Kinking 

Fibrotiec occlusion....... , 

Mucocele of appendix.................. 

Pelvic appendix............... . Si elie A ts ciatiiiek aan Wika odnia ots 
i cccunca ths cdpetisaeds cue csv calenedincenienvcessesee se 


TABLE 8.—Data on Retrocecal Appendix 








Number Percentage Mortality, 

Retrocecal Appendix of Cases of Total Percentage 
Chronie appendicitis ire 92 33 0.0 
Aeute appendicltls ......cccccccqcss 149 21.1 3.35 


Age Incidence of Acute Appendicitis Age Incidence of Retrocecal 
72 FF Appendix in Cases of 
Number of Cases Acute Appendicitis 
15 
46 


Years 


41 
18 
17 
8 
61 to 70 § 
71 to 90 


Sex Incidence 


Retrocecal appendix: females...........-...-.. ; 
males.. 


Pelvie appendix: females. . 
males... 


allowing a conclusion, therefore, that when found in older patients the 
abnormality may be construed as a result of previous attacks of appen- 
dicitis. The mortality rate for retrocecally placed appendixes is 
considerably higher than for the total number of cases. This may be 
accounted for probably on two bases, one that the symptoms are masked 
until complications have arisen and the other that greater operative 
manipulation is more often necessary, with a resultant spread of the 
infection in some instances. Table 8 contains the results of this study. 


~~ 4. Collins, D. C.: Treatment of Appendicitis, Am. J. Surg. 37:440-445, 1937; 
Acute Retrocecal Appendicitis, Arch. Surg. 36:729-743 (May) 1938. 
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RESULTS OF APPENDECTOMY FOR PAIN IN THE RIGHT LOWER 
QUADRANT 


All surgeons have had the disappointing experience of failure to 
cure pain in the lower part of the abdomen by appendectomy. This 
failure has led to adoption. of a policy in the Genesee Hospital of 
making a thorough study of the patient seeking relief from this com- 
plaint to rule out, if possible, any existing pathologic process other than 
appendicitis. If none is found, it is explained to the patient that no 
prognosis is given as to cure, but that, no other cause having been found 
to account for his trouble, appendectomy is elective. This is stated on 
his chart before operation. I have been able to follow 72 of these 
patients. The results of this follow-up are tabulated (table 9). 
TABLE 9.—Results of Follow-Up 


Cases Percentage Per Cent 
Followed of Total Cures No Result of Failure 


59 13 20 


Tasie 10.—Duration of Symptoms Before Operation (1930) 





Average 
Duration of 
Type of Appendicitis Duration of Symptoms Symptoms, Hours 


5hours to 3 days 24 
5 hours to 8 days 48 
10 hours to 14 days S4 
10 hours to 14 days 84.5 


Acute gangrenous 
Fatal cases 
All fatal cases, 1930-1934 


Of the 59 patients rated as cured, 8 had thorough study, which 
included cystoscopic examination. Of the 13 without result, only 1 had 
had complete study. In 7 patients no further pathologic change could 
be found to account for the failure. Study of the others showed the 
causative pathologic process to be: (1) chronic ulcerative cystitis; (2) 
cholelithiasis (2 cases) ; (3) stricture of the ureter (1 case) ; (4) ureteral 
calculus (1 case), and (5) stone in the common duct (1 case). 

Thus it is to be seen that with complete study before removal of the 
appendix for pain in the right lower abdominal quadrant good results 
may be obtained. Careless surgical intervention may result only in 
the one saving grace that the patient will not suffer the possibility of 
future rupture of the appendix. 


FACTOR OF DELAY AND ITS EFFECT UPON THE MORTALITY RATE 


The charts for the year 1930 allowed, in a fair percentage of the 
cases, compilation of data on the average delay before surgical treatment 
was instituted. The results for that year are given in table 10. 

The charts for the last period revealed a much more complete 
and accurate description of the entire case, which allowed in 615 cases 
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accurate study of the duration of symptoms before admission of the 
patient to the hospital; the results are shown in table 11. It is evident 
from this table that the patient with appendicitis is not reaching the 
operating table at an earlier hour than in the previous two periods. The 
effect of this factor was studied as to both the average duration of 
symptoms (table 12) and the ratio of the number of patients with the 
advanced condition admitted in each year to the number of deaths 
occurring in that year (table 11). 

It is certainly quite evident from table 12 that if all patients with 
acute appendicitis were operated on within twelve hours from the onset 
of the disease the mortality would be lowered to an irreducible mini- 
mum. And it is also evident that operation within twenty-four hours 








Average 
Duration of 
Symptoms, Hours 
Acute inflammatory 27.8 
Acute, with gangrene 42.3 
Acute, with perforation 45.3 
o— with abscess —. 


TasLe 12.—Effect of Delay in Operation 








Average 
Duration of Number Percentage Mortality, 
Symptoms of Cases of Total Deaths Percentage 


12 hours 192 $1.2 0 0 
24 hours 195 $1.7 1 0.5 


- Total within 24 hours................. 387 62.9 1 0.25 


would result in only an occasional death. One hundred and ninety-two 
patients, or 31.2 per cent of all observed in the past four years, fell in the 
first favorable grouping, with no deaths. One hundred and ninety-five, or 
31.7 per cent, were admitted within twenty-four hours, with only 1 fatality, 
giving a total of 387 operated on within the optimum time and incurring 
a mortality rate of only one fourth of 1 per cent. The picture is sadly 
different when the disease has progressed for from forty-eight to seventy- 
two hours, which occurred in 28 per cent of all cases, with a sharp rise 
to a mortality rate of almost 10 per cent in this group. 

A tabulation of the ratio of cases of advanced appendicitis to the total 
number of cases in each year shows that, as this total reaches 35 per 
cent, 1 in 6 or 8 patients dies, whereas a reduction in this number to 
under 25 per cent will produce a 33.3 per cent reduction in the death 
rate, so that only 1 in 22 to 25 will die of the disease. 

What more eloquent appeal is necessary than table 14, which shows 
that the first step in reduction of mortality from appendicitis is early 
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operation? This can be accomplished in only two ways; the first is con- 
tinued education of the public in early consultation with the physician 
for acute abdominal conditions, and the second is continued education 
of the physician in the early diagnosis of appendicitis and immediate 
operation. Some attempt has been made along these lines in Rochester, 
N. Y., and perhaps explains in part the good rate, but continued reeduca- 
tion has not been followed as far as the public is concerned; certainly 
the physician should have been made appendicitis conscious by the 
innumerable articles and talks on this subject. That acute appendicitis 
per se does not kill should be a well recognized fact, as should the fact 
that it is the onset of spreading infection, with its attendant shock, 


TABLE 13.—Effect of Further Delay 








Average 
Duration of Number Percentage Mortality, 
Symptoms of Cases of Total Deaths Percentage 


48 hours 120 4 3.3 

72 hours 52 y 5 9.6 
4to 9days 53 ' 0 0.0 
10 to 20 days * 3 3 100.0 


Tas_eE 14.—Mortality in Relation to Advanced Involvement 





Number Percentage 
of Cases of Total 


48 


43 
37 


obstruction from ileus, with terminal nephritis and pneumonia, that kills. 
In my series this was the causative lethal agent in 83 per cent of the 
cases. Any factor tending to prevent this dangerous complication is of 
value. Until constant reeducation produces a minimum of cases of 
advanced involvement the battle will be fought in the hospital and in the 
surgery, and recognition of certain factors of help in that battle is essen- 
tial. Some of the factors are discussed here. 


RELATION OF SEX TO MORTALITY 


The greater susceptibility of the male to the ravages of appendicitis 
has been mentioned. This was evident in our series for 1930 to 1934, and 
further data, obtained for the nine year period, are shown in table 15. 

A yearly variation is evident as to mortality in the two sexes, higher 
in one year and lower in the next, but for the total number of cases 
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in the two periods the female shows a lower mortality rate. We feel that 
the variation is not due so much to a greater susceptibility of the male 
as to the female anatomic character, which allows of greater ease of 
detection of secondary abscess formation and subsequent extraperitoneal 
drainage. The chance to drain the male rectally is too infrequently met 
with ; it occurred in our series in only 3 cases, as compared with 12 
in which posterior colpotomy could be done in the female. The male is 
thus more often subjected to secondary intraperitoneal operative manipu- 
lation with all its hazards. 


RELATION OF ANESTHESIA TO MORTALITY 


In the survey of 1930 anesthesia was considered, and the conclusion 
was reached that nitrogen monoxide without ether was the anesthetic 


TasLe 15.—Sex Incidence in Relation to Mortality 





Females 

eS 
Number Mortality, Number Mortality, 
of Cases Deaths Percentage of Cases Deaths Percentage 


7.03 62 
5.00 55 
5.88 66 
3.52 49 
5.4 74 

304 
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5 
4 
4 
3 
4 
20 
4 
0 
4 
1 
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le moo oO 
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Totals.... 368 


Cases of Advanced Involvement 
1935-1938 . ; 108 9 (1 in 12) 120 (1 in 17) 


of choice, as it carried a morbidity rate of 4.4 per cent as compared to 
17 per cent in cases in which ether, alone or combined with nitrogen 
monoxide was used. The anesthesia department of this hospital consists 
of trained medical specialists in this field who are constantly keeping in 
touch with the latest developments, and since 1936 cyclopropane has 
been the predominant anesthetic agent. This has not only done away 
with the necessity for the use of ether in many cases but has overcome 
the objection, frequently cited, of lack of relaxation of the patient for 
the surgical procedure. The fact that cyclopropane allows a high oxygen 
concentration, which nitrogen monoxide and ether does not allow, may 
be of the utmost importance in its success (Wright). Spinal anesthesia 
has been said by some writers, lately Collins,* of Los Angeles, to have 
been a factor in the reduced mortality. It has been reserved in this 
series for those patients in whose cases use of an inhalation anesthetic 
seemed contraindicated and has also been used for some very ill patients, 
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so that the mortality with its use in 1930 was 4.5 per cent and in the 
last period was 7.1 per cent. The number of patients operated on with use 
of the various anesthetic agents, with complications and deaths, is given 
in table 16. 

I do not feel that anesthesia has been a problem in the past four 
years. All complications that have arisen have resulted in recovery. 
Pneumonia mentioned in the death certificates has proved to be part of 
the terminal picture. It is felt, however, that a better type of anesthesia 
has contributed to a lower mortality rate and that a conclusion is 
justified that use of the new anesthetic gases is the method of choice. 
Spinal anesthesia contraindicates immediate use of postural drainage. 
\s subhepatic and subphrenic abscess has been a not too infrequent com- 





TasL_E 16.—Results with Various Anesthetics (1935-1938) 





1935-1938 


Number Pneu- 

Anesthetic of Cases Deaths monitis 
(yelopropane and ether 0 0 1930 
Cyclopropane d 5 3 
Avertin with amylene hydrate; 

monoxide and ether 

Chloroform 
Spinal (ether) 
Spinocain 
Nitrogen monoxide 
Nitrogen monoxide and ether 


aleietiaataiaion 
Number Pneu- 
of Cases Deaths monitis 


0 
0 
1 
0 
0 
6 
1 
0 


SCOWHSOSS 


Mortality, 
Morbidity Rate Percentage 


11.5 

24 

2.2 
1935-1938 5 
_. -{ a 0% 5 
1935-1938........ 


plication in my survey, any safeguard against its occurrence should be 
utilized. 
AGE INCIDENCE AS A FACTOR IN MORTALITY 


One of the most important factors to be considered if a lowered 
mortality is to be looked for is that the very young and the very old 
patient require an entirely different treatment from that used for the 
young, healthy adult. This may be modified to include any patient over 
40 years of age. This factor is all too frequently overlooked. As will 
be seen in table 17, appendicitis occurs in children 10 years of age or 
under in only 11 per cent of all cases, but these patients contribute 
about 24 per cent of the total mortality. Those over 40 years of age 
comprise but 18 per cent of the total number, and deaths in this age group 
average 64 per cent of the total mortality. 

These patients, classed as the very young or the very old, are 
credited with inability to localize the infection. In this series there 
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were 10 children under 10 years of age, or 20.8 per cent of all patients 
with walled-off abscesses, and 23 patients over 40 years of age, rep- 
resenting about 48 per cent of the total number with abscess formation. 
Therefore I feel that they do have the power of localization, and analysis 
of these groups points out that the causative factor is decidedly failure of 
early diagnosis. Table 18 shows that whereas only 17.8 per cent of 
the patients between the ages of 11 and 40 years are admitted with 
ruptured appendixes, thus falling into the low mortality group as given 
in table 12, those under 10 years of age showed 35.9 per cent and those 
over 40 years 53.6 per cent of ruptured appendixes, which throws them 


TasBLe 17—Age Incidence in Relation to Mortality 








1930-1934 
Number Percentage Percentage 
of Cases Deaths of Cases of Mortality 


89 11.6 29.0 
435 70.0 19.4 
140 18.8 51.6 


1935-1938 


12.6 18.7 
70.0 6.3 
17.4 75.0 








Taste 18.—Age Incidence of Ruptured Appendix 





Percentage 
Number of Advanced 
of Cases Ruptured Type 


42.6 
18.0 
54.5 


into the high mortality group. The greatest difficulty in the diagnosis 
of appendicitis is apparently encountered in these two age groups. 

That the same factors apply to children, i.e., susceptibility to the 
disease, duration of symptoms, good results with early operation and 
the acquired resistance within themselves to combat the disease as in the 
average case of appendicitis, may be proved by table 19; the data are 
obtained from all children under 15 years of age in this series. 

Even in these groups, which carry a high percentage of the mortality 
rate, no patient operated on within twenty-four hours died, and again 
it must be repeated that to lower the mortality rate physicians and 
surgeons who suspect involvement of the appendix should not delay 
their diagnosis for more than two to four hours at a maximum. If 
appendicitis then is still to be considered, an attitude may rightfully be 
adopted that to operate on suspicion is far more creditable than to 
delay, since it will obviate rupture of the appendix. 
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CATHARSIS: RELATION TO MORTALITY 


As has been mentioned, the histories in this series may be labeled 
complete, so that the factor is fairly accurate. The deleterious effect of 
catharsis on patients with appendicitis has been mentioned in almost 
all articles since 1930. (The data as to years, deaths and type of cases 
are contained in table 18.) Lately the use of enemas before operation has 
been stressed as also injurious. I feel that in my series this factor was 
of minor significance. In the past four years only 40 patients had a 
history of catharsis, and in only 1 death was there cause to consider it as 
a factor. The patient was a boy admitted to the hospital in a moribund 


Tas_E 19.—Preoperative Duration of Symptoms in Children Under 
15 Years of Age 








Number Mortality, 
Operated On Within of Cases Death Percentage 


12 hours 0 
18 hours 0 
24 hours 0 
Total within 24 hours 0 
48 hours : 4.0 
72 hours 
4th, 5th, 6th, 7th day é 6.6 





* Moribund on admission; no operation. 


TasLe 20.—History of Catharsis 








Perfora- 
Abscess Deaths tion Deaths Gangrene Death Acute Deaths 


1 0 








condition, with a history of symptoms for six days. Many cathartics and 
enemas had been given. Although catharsis is harmful and education of 
the public is essential to prevent its use in cases of acute appendicitis, 
other factors are of far greater importance. 


INCISIONS USED AND MORTALITY RATES WITH EACH 


In table 3 the wide divergence in the mortality rate in the McBurney 
and the right rectus, paramedian, was shown. Further study of this 
factor, which I believe to be one of the most important findings of my 
1935 survey, shows the mortality rates for the incisions in the three 
periods for comparison. Owing to the change in nomenclature this 


study is based in this table on the advanced type of condition in each 
period. 
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The mortality with the paramedian incision was three and one-half 
times greater in the first period and five times greater in the second 
and, even with many other factors shown to be improved in the treatment 
of the patient with appendicitis, was still one and a half times greater 
than that noted with the McBurney incision in the last period. I there- 
fore feel that my conclusion in 1935 that the McBurney incision is the 
one of choice for appendectomy, especially for advanced appendicitis, 
is still logical. 

Another factor concerns the follow-up of the patients operated on with 
these two incisions. This was possible in 205 of the cases. One hundred 
and seventy-two patients with McBurney incisions returned. Nineteen 
had had infected wounds; there were 28 in whom drainage had been 


TABLE 21.—Further Study of Incisions 














McBurney Paramedian or 
Incision: Median Incision: 
Number Mortality, Number Mortality, 
Years of Cases Percentage of Cases Percentage 
ie tnindinn cbieaiwen 9.3 $1.1 
Pb ssbiakaccuctebwae 4.7 23.3 
va x cnuansaden vaeetine 5.5 8.9 
All Cases 
SD 26tienkatentanteleae 539 1.48 142 3.5 
TABLE 22.—Results with Different Incisions 
Number Anatomically 
Type of Incision of Cases Good Result Weakness Hernia Disability 
MeBurney...... BEE eae 172 171 0 1 0 
Rc anndevcknaswes 33 28 1 4 4 





employed. There was 1 hernia in a case in which drainage had been 
done. No sac was found at operation to correct the hernia; a defect 
in the internal oblique muscle was discovered and easily repaired. This 
operation was done originally by a senior house surgeon. Of the 33 
patients with right rectus incisions who returned, only 3 had been 
drained. Each of the 3 had a hernia. Of the 33 patients, 28 were given 
a perfect rating; 1 had a weakness of the incision, and there were 4 
herniations, with economic disability. 

Thus, with 1 in 7 patients for whom the paramedian incision was 
used showing postoperative herniation and 1 in 8 with economic dis- 
ability, surgeons must give careful thought to the choice of the incision, 
especially if drainage through this incision is a possibility. I feel that 
the McBurney incision is entirely adequate for surgical treatment of 
the appendix, limits the field of operation to this region, allows earlier 
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discharge of the patient from the hospital and, even with drainage and 
infection of the incision, is a safeguard against postoperative herniation 
and economic loss. 


DRAINAGE AS RELATED TO MORTALITY RATE 


As invariable in past years as use of the right rectus incision in 
all cases of suspected acute appendicitis was the use of drainage for 
patients showing at operation a process that had progressed further 
than an early acute state. The drains used were of the handkerchief, 
coffer dam and hard rubber tube types. Their purpose was to drain 
the abdominal cavity of the infection produced by the appendicitis and 
to prevent the formation of secondary abscesses. No thought was given 
to the possibility that the exudate might be a protective reaction possessing 
some curative powers. Results of experiments in the late twenties ° and 
of studies on the absorptive and protective powers of peritoneum led 


TasLe 23.—Drainage in Relation to Mortality Rate 








"oo — ee - 
1925-1929 1930-1934 Advanced Cases Total Cases 
— ecm SSS eee 





piaiee Pete ayy ee fa 


» gs am . 
Drained Closed Drained Closed Drained Closed Drained Closed 
Number of cases....... 98 12 245 340 134 79 134 548 


Complications 
RI ndabccvesis v0.3 1 
Fecal fistula 
Obstruction............ 
Evisceration 
Perforation of cecum.. 


8 
0 
0 
0 
0 
0 
38 


wo 


6 
2 
1 
0 
3 
1 
2 


Conoco 


Infected wounds....... 


_ 


to closure of some wounds in the advanced type of condition (Shipley ; * 
Rhodes and his co-workers ;* Buchbinder ; * Collins *). I pointed out in 
1935 that secondary abscess occurs more frequently in drained wounds 
than in those closed without drainage. Further study of this factor is 
presented in table 23. 


My statistics show that in the five year period 1925 to 1929, in cases 
of advanced disease only, 98 patients were drained with subsequent 
occurrence of secondary peritoneal abscesses in 11, infected wounds in 2, 

5. David, V. C.: Peritonitis: An Experimental Study, Surg., Gynec. & Obst. 
45 :287-293, 1927. David, V. C., and Sparks, J. L.: The Peritoneum as Related 
to Peritonitis, Ann. Surg. 88:672-677, 1928. 

6. Shipley, A.: Appendicitis with Peritonitis: Treatment Without Drainage, 
South. Surgeon 3:308-315, 1934. 

7. Rhodes, G. K.; Birnbaum, W., and Brown, M. J.: Acute Appendicitis : 
Clinical Review of One Thousand Consecutive Cases, California & West. Med. 
45: 458-463, 1936. 


8. Buchbinder, J. R.: Surgical Treatment of Acute Peritonitis, Surg., Gynec. 
& Obst. 59:485-490, 1934, 
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fecal fistulas in 4 and postoperative obstruction in 4, with recovery in 
only 1 instance of the last-mentioned complication. Eight patients had 
ventral hernias. The wounds of only 12 patients were closed without 
drainage, and no complications occurred in this group. Perforation of 
the cecum at the point of drainage was observed at autopsy in 2 cases 
in the group treated with drainage. 

In the second five year period, of the total number of cases drainage 
was employed in 245. Secondary peritoneal abscess occurred in 6 
patients; 4 had fecal fistulas, and 3 of these recovered. One patient 
died from intestinal obstruction. A perforated cecum was observed at 
autopsy in 3 cases. Infected wounds were treated in 12. A subsequent 
readmission in 1 case was for repair of a ventral hernia in the appen- 
dectomy incision. 

Closure without drainage was done in 340 cases in this period, with 
only 2 secondary abscesses; 28 patients had infected wounds, without 
other complications. 

In the last period in the “advanced” classification only 134 patients 
were treated with drainage, with 19 secondary abscesses, 9 infected 
wounds, 2 fecal fistulas and 3 postoperative hernias. No drainage was 
used for 79 of these patients; there occurred abscess in 6 cases and 18 
infected incisions in the total number of patients ; the wounds of 548 were 
closed during this period, with 8 abscesses and 38 infected wounds. 

The notation on infections, which seem to show that these occur more 
frequently in undrained wounds, are, I believe, very misleading. The 
incidence as given shows infection to occur in 1 in 14 cases, or 6.9 per 
cent of the wounds closed without drainage and 1 in 17, or 5.9 per cent, 
of the drained wounds. This report is based on those cases in which 
a notation was made of removal of sutures and simple spreading of 
the incision or in which incision and drainage with the patient under 
anesthesia had been done. The final discharge note in those cases in 
which drainage was instituted almost constantly showed the patients to 
be leaving the hospital with a draining sinus. Another type of wound 
infection, encountered in this series in 3 instances as part of the picture 
of fatal complications, was gas bacillus infection of the abdominal 
wall in cases in which drainage had been used. The inclusion of these 
and of 8 cases in which there were fecal fistulas would raise the incidence 
of infected wounds in cases of drainage above that for wounds closed 
without drainage. 

Cases of obstruction mentioned in this series are those proved by 
autopsy, except in 1 instance, in which obstruction was proved at opera- 
tion, with cure. The relation of this complication to the mortality rate 
is shown in table 24. 

Analysis of these deaths shows that in the 4 cases of the first period 
handkerchief drains had been used in 1 and rubber tube drains in 3. 
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In the case in the second period the wound was drained by two split 
rubber tubes. 

The same holds true for deaths from perforated cecums, of which 
there were two in the period from 1925 to 1929 and three in that from 
1930 to 1934, with none from 1935 to 1938. In all of these cases rubber 
tube drains had been used. 

In the ten year period from 1925 to 1934 the occurrence of five 
fatal pulmonary emboli, all in cases of drainage, was noted. This com- 
plication has not happened in the series for 1934 to 1938. 

A comparison of the mortality rates with and without drainage 
is given in table 25. These data are based on the study of cases falling 


TasLeE 24.—Obstruction in Cases of Appendicitis 








Deaths from Percentage 

Years Obstruction of Deaths 
DE ce 2s coh nan hee ip enad cee aie aad Ghia 4 16.0 
Ss find. 5c cae sock sab steune ah add ekatcenteeie 1 3.2 
SEE: 9 ile. oko cake Ghdsbuesereeesshpeeeseedabetsersanes 0 0.0 


TABLE 25.—Mortality Rate With and Without Drainage 








Number Mortality, Number Mortality, 


Years Drained Percentage Not Drained Percentage 
SEE. ag ccdecersecestanceacdo%™ 98 24.5 12 0.0 
DEEN. -sdbenetveatedacesuaioens 175 14.5 22 0.0 
CEES dhiisidtarscccusinsh seen 134 9.7 79 1.26 

Total cases * 

ET < chibusednndvasaudienrse% 245 11.48 340 0.88 
ID patin cite kd brine danced , 156 7.7 548 0.18 


* As inclusion of the cases with abscess formation might raise a question, as in such 
cases drainage should be and invariably is carried out, the following data are incorporated in 
this table with this type of case omitted. 


ED cdlinadass cotereunkeieace 132 13.6 22 0.0 
1935-1938 ene s'6a an el eae hkeeel 91 5.95 78 1.25 


in the classification of advanced appendicitis. This is the group in which 
drainage was almost universally used until 1930. 

In the series from 1930 to 1934, drainage was used in 24.7 per cent 
of all cases, with a mortality rate for that period of 4.72 per cent. In the 
period from 1935 to 1938, only 21.5 per cent of all wounds were drained, 
and the mortality rate for this period was 1.95 per cent. 

It is therefore evident from these statistics that drains do not drain 
the peritoneal cavity. Secondary peritoneal abscesses occur more fre- 
quently with drainage than without it. I believe that wound infection 
is as frequently or even more frequently met with when drainage is 
used, that it is conducive to postoperative herniation and that it seems 
to be a factor in the occurrence of fatal perforation of the cecum and 
fecal fistula. Study of the autopsy observations in these cases shows 
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that the drain is encapsulated with necrotic material, that abscesses are 
scattered throughout the drained area and that this pathologic change 
has occurred despite the theory that drainge would prevent it. The 
employment of drainage has not prevented the fatal outcome of the case, 
nor, in this series of cases, has closure of the wound without drainage in 
cases of advanced appendicitis raised the mortality rate as it was first 
thought that it might. The data in table 25 show that with almost seven 
times the number of patients not drained in the years 1935 to 1938 and 
four times the number of wounds closed without drainage in the period 
from 1930 to 1934 over that from 1925 to 1929, the mortality rate 
was not only reduced one half, but the mortality was almost entirely 
confined to the patients for whom drainage was employed. This may be 
attributed partly to the lack of deaths in the past eight years in this 
series from obstruction and ileus (table 23). The last enterostomy 
done for postoperative ileus in the Genesee Hospital was performed in 
1930. In the years 1925 to 1929, 3 patients had ileostomies, 2 for ileus 
and 1 for obstruction due to adhesive bands, found on exploration. One 
exploration for ileus was done in 1931, but none was found. All cases 
ended fatally. Wounds were drained in early periods by handkerchief 
drains, and later by rubber tubing. It is to the disappearance of these 
drains from use that I attribute the disappearance in these cases of post- 
operative obstruction, intractable ileus and perforation of the cecum. 
Fetal fistula, which used to be considered a common finding, has also 
been a rare complaint in the last series at this hospital. 


TREATMENT OF THE STUMP 


In 83.6 per cent of all cases in which operation was performed in 
the vears 1935 to 1938 the appendical stump has been either ligated 
and dropped back or incorporated by its tie in the mesentery. In 119, 
or 16.4 per cent, an inversion technic has been used. 

A study of all deaths due to appendicitis occurring in the hospital 
since 1921 reveals no evidence that either of these technics has con- 
tributed to the mortality. One patient from whom an “interval appendix” 
was removed with difficulty due to a retrocecal position and many firm 
fibrous adhesions was treated by simple ligation and dropping back of the 
stump. A secondary abscess subsequently developed in the right flank. 
It is believed that the stump became fixed in a low point in the lateral 
gutter, in a small collection of blood from minute oozing of the separated 
adhesions. An objection to the inversion technic is presented by the 
subserous hematomas which occasionally form in the suture line. I am 
now inclined to follow the technic advocated by Ochsner ® in selected 
cases in which inversion seems indicated and to do so without tying the 
stump. 


9. Ochsner, A.: The Technique of Appendectomy, Surgery 2:532-552, 1937. 
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REMOVAL OR SIMPLE DRAINAGE FOR ACUTE APPENDICITIS 

In all cases of disease classified as acute appendicitis, acute 
vangrenous appendicitis and acute appendicitis with perforation the 
appendix was removed. In many instances this required considerable 
manipulation. Appendectomy was done in 35 cases with abscess forma- 
tion. In 12 cases in which abscess was present no attempt at removal 
was undertaken. Therefore it may be said that, except in some cases 
of appendical abscess, the mortality rate has been obtained on a basis 
of appendectomy. The rates are given in table 26. 

The picture obtained from table 26 would seem to show that simple 
drainage carries a mortality five times that of appendectomy in all cases 
of advanced appendicitis and twice that of appendicitis with abscess 


TaBLE 26.—Results of Simple Appendectomy and of Simple Drainage 








Number Appen- Mortality, 
Type of Appendicitis of Cases dectomy Drainage Deaths Percentage 
Acute, with gangrene 91 91 ia 
Acute, with perforation.. 66 66 oa 2 
Acute, with abscess........ 47 35 oh 4 
Acute, with abscess........ “a “a ‘ 3 


204 192 


TABLE 27.—Effect of Manipulation on Mortality 








Number Mortality, 

of Cases Deaths Percentage 
Appendectomy—no manipulation 0 0.0 
Manipulation to remove 4 19.0 
Simple drainage—no manipulation § 0 0.0 
Attempt to remove , 3 100.0 


formation. This holds true only with a certain technic. Further investi- 
gation of this subject will show that in cases in which simple appendec- 
tomy without disturbance of the protective barriers was done no deaths 
occurred, and in those in which simple drainage was done without an 
attempt to find the appendix this also held true. However, in cases in 
which an abscess was found and ruptured to explore and remove the 
appendix and in those in which an unsuccessful exploration was done 
in an attempt to remove the appendix, deaths followed (table 27). 

It is thus evident that appendectomy done in such a manner that 
a large abscess is ruptured and the contents are allowed to spill into 
the general peritoneal cavity superimposes a toxic reaction, which 
becomes lethal in some cases. It is my belief that timing of the surgical 
procedures enters into this problem. Study of the deaths occurring under 
these circumstances showed in some cases that the temperature and 
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pulse had tended toward normal when the surgical procedure was 
undertaken, with an immediate sharp rise and ensuing death. In these 
cases the condition had not been allowed time to “cool” or to utilize 
or form all of the protective barriers in walling off the infection. The 
operation, besides being premature, was of such a nature that instead 
of an approach directly over the localization existing barriers were broken 
down, resulting in “surgically spread peritonitis.” These observations 
correspond to the data obtained by Bower *® and published in January 
1939. He described his protective zones and advocated delayed opera- 
tion and serum treatment with an unroofing approach to the localized 
abscess. Serums may play some part in this regimen. I have had no 
experience with their use and rather feel from my investigations that 
proper localization and a proper approach by means of the McBurney 
incision or some other suitable muscle-splitting incision in the flank will 
reward surgeons by a greatly reduced mortality rate. 


DELAY OR IMMEDIATE OPERATION 


Delay versus immediate operation for acute appendicitis has been 
a topic of discussion in most of the publications dealing with appendicitis 


TAsiLe 28.—Mortality Rate According to Day of Disease on Which 
Operation Was Done 








3d 4th ith 6th 7th sth 9th lth i6th 2th 
120 52 27 6 10 7 
5 

Mortality, 

Percentage......... fi : 4.1 





since Stanton ** pointed out that the mortality rate increased with every 
twenty-four hours of symptoms until after the sixth day, when it tends 
to the level observed for patients operated on within twenty-four hours. 
This has been shown in table 12, but it is more accurate when based 
on operation on the day of the disease as given in table 28. 


The data shown follow the observation of Stanton and warrant con- 
sideration as a factor in the death rate from appendicitis. Immediate 
operation has been the policy of all surgeons in the Genesee Hospital 
throughout the first and the second five year period. In the past four 
years 7 patients have been treated by delayed operation. For only 1 
was the true Ochsner regimen used. The results are tabulated in 
table 29. 


10. Bower, J. O.: The Lucid Interval and Acute Appendicitis, Am. J. M. Sc. 
195 :529-538, 1938; Spreading Peritonitis Complicating Acute Perforative Appen- 
dicitis, J. A. M. A. 112:11-16 (Jan. 7) 1939. 

11. Stanton, E. M.: Acute Appendicitis, Surg., Gynec. & Obst. 59:738-744, 1934. 
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Analysis of the deaths in the past eight years brings out some factors 
which would seem to indicate that further thought should have been 
given to the use of a delayed form of treatment in some of these cases. 

In the period from 1930 to 1934, 17 of the 33 patients who sub- 
sequently died were subjected to immediate operation in the presence of 
severe toxemia as shown by high fever and pulse rate. Four of these had 
temperatures of 104 F. and 1 had a temperature of 105 F. with a pulse 


TABLE 29.—Delayed Treatment of Appendicitis 








Boy aged 11; moribund on admission; no operation advised; ill 6 days at home, with 
history of many doses of castor oil and enemas; temperature 101 F.; pulse rate 100; 
leukocyte count 32,600 per cubic millimeter, with 76% neutrophils; Ochsner treatment 
instituted; died in 12 hours; autopsy; tip of appendix sloughed off; toxic ileus; no 
obstruction 


Girl aged 11; duration of symptoms 6 days; sulfanilamide medication; temperature 
normal on 8th day; pelvic abscess drained by posterior colpotomy; sent home; 
operated on six months later; appendix removed; follow-up 5 months later; rated 
as cured 


Woman aged 22; duration of symptoms 48 hours; temperature 102 F.; pulse rate 
148 on admission; leukocyte count 27,000 per cubic millimeter, with 88% neutrophils; 
preoperatively, 13,800, with 79% neutrophils; operated on 8th hospital day; midline 
incision; appendix had sloughed out; fecalith found free; drainage through stab 
wound in right side; discharged 25th day in hospital; improved 


Woman aged 40; duration of symptoms 7 days; temperature 101.3 F.; pulse rate 130; 
leukocyte count 20,500 per cubic millimeter, with 80% neutrophils; operated on 8th 
day in hospital; incision of abscess through anterior wall of rectum; cultures showed 
streptococcus, B. coli and staphylococcus; discharged 23d day in hospital 


Man aged 38; ill at home for 3 weeks; temperature 101 F.; pulse rate 86; leukocyte 
count 19,600 per cubie millimeter, with 78% neutrophils, dropping to 11,600, with 79% 
neutrophils; operated on on 5th day in hospital, through incision in right flank; 
discharged from hospital 22d day 


Youth aged 17; duration of symptoms 48 hours; temperature 101 F.; pulse rate 120; 
leukocyte count 10,700 per cubic millimeter, with 84% neutrophils; patient looked sick; 
dextrose and saline or distilled water with daily chloride determinations; pantopon 
(a mixture of hydrochlorides of opium alkaloids) given liberally; Wangensteen suction 
continuously for 16 days; 3 blood transfusions; palpable mass in the right lower 
quadrant formed and then resolved; discharged 34th day in hospital; has been fol- 
lowed since but has refused operation to date 


Woman aged 62; ill 5 days; temperature 100.3 F.; pulse rate 80 on admission; leuko- 
cyte count 13,800 per cubic millimeter, with 78% neutrophils; next day 16,800, with 82% 
neutrophils, and the following day 19,800, with 74% neutrophils; temperature had 
risen to 104 F.; pulse still 80; Ochsner treatment had been advised and instituted but 
in the presence of rising fever and leukocyte count operation was undertaken; abscess 
mass found; this was opened, suctioned out and drainage instituted; temperature 
went to 105 F.; patient died on the 5th postoperative day 


Number Mortality, 


of Cases Deaths Percentage 
9 





rate ranging from 120 to 160. Generalized abdominal distention was 
present in 9 of these. Operation was followed by death in 3 cases in 
twenty-four hours, in 2 within forty-eight hours and in 2 within seventy- 
two hours. 

During the period from 1935 to 1938, of the 13 patients who died 
there were 8 subjected to immediate operation despite the presence of 
high fever and a high pulse rate. Three had generalized abdominal dis- 
tention. One died in twenty-four hours and 1 within seventy-two hours. 

Twenty-one of these 46 patients who were immediately operated on 
in the presence of reactions labeling them as acutely ill had a perforated 
appendix or beginning abscess formation. 
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It is possible, as will be shown in a later table, preoperatively to 
conceive that rupture has taken place, and delay undertaken to prepare 
the patient for operation should therefore carry no onus. It is known 
that many patients when put to bed in the hospital and given parenteral 
or intravenous fluids and a Wangensteen type of duodenal suction to 
reduce the abdominal distention will show a decided improvement. 
Operation can then be undertaken at such time as this improvement is 
noted. The delay may be only for a few hours ; it may then prove that an 
Ochsner regimen is the treatment of choice, and operation may be done 
on localization of an abscess or after full recovery. 

Since this work was started, Dr. Thew Wright,’* of Buffalo, has 
read a paper before the Monroe County Medical Society (March 21, 
1939) on the treatment of diffuse peritonitis, in which he showed a 
great reduction in the mortality rate when this type of procedure was 
adopted. 

As 1 case was hopeless from the start and a true Ochsner regimen 
was not followed in case 7, those cases in which the delayed treatment 
was actually used numbered 5, without a death. It therefore may be 
said that delayed treatment in the delayed case has a place in the 
surgeon’s armamentarium and in selected cases will be a factor in a 
lowered death rate from acute appendicitis. 


BACTERIAL FLORA IN ACUTE APPENDICITIS 


Only 49 cultures were made of the abdominal fluid at operation for 
acute appendicitis in the period from 1930 to 1934. In the report for 
this period, published in 1935, it was recommended that culture be made 
a routine, as it was thought that the bacteriologic picture might be a 
factor in the mortality rate from appendicitis. The disease had been 
thought to be more prevalent since the influenza epidemic of 1918 and 
to occur more frequently during the months in which infections of the 
upper respiratory tract were prevalent. The observation has been made 
during analysis of these cases (from charts not accepted for this study) 
that several patients are always operated on in this yearly season who 
prove not to have acute appendicitis but an abdominal manifestation of 
acute disease of the upper respiratory tract itself or pneumococcic or 
streptococcic peritonitis. 

The cases in the ward service in the past four years have furnished 
additional information as to bacteriology. Surgeons operating on the 


12. Wright, T.: The Treatment of Diffuse Peritonitis, Bull. M. Soc. County 
of Monroe 6:82-88, 1939. Wright, T.; Aaron, A. H.; Regan, J. S., and Milch, E.: 
The Management of Patients with Diffuse Peritonitis, J. A. M. A. 113:1285-1288 
(Sept. 30) 1939. 
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private patients are not as prone to make cultures. Of the’725 cases 
material for culture was taken at operation in 169. 

The data for the two periods are given in table 30. 

Unfortunately, cultures were not made in all of the cases in this 
period in which death occurred. However, the great prevalence of B. 
coli and the staphylococcus was noted, and the majority of deaths occurred 
in the presence of these organisms. They occurred alone or combined 
in 79 cases; 7 of the deaths occurred in this group. In the case of 
the eighth patient who died there was a single culture of nonhemolytic 
streptococcus. Altemeier,’* of Detroit, concluded that neither B. coli 
nor the streptococcus is often cultured alone and that no deaths occur 


TaBsLe 30.—Bacteriologic Data 





1980-1934 1935-1938 

_— we os — 
Number Number 

Bacterial Flora ofCases Deaths of Cases Deaths 


Staphylococcus; streptococcus; Bacillus coli 

B. coli and Staphylococcus. .............eceeseees 
B. coli 

3. coli and Bacillus welchii 

Staphylococcus and nonhemoplytie streptococcus 
Staphylococcus 

B. coli and hemolytic streptococcus 
Nonhemolytie streptococcus 

B, coli; Streptococcus; Bacillus proteus 

B. coli; Staphylococcus; B. proteus.............. 
Hemolytie streptococcus 

B, proteus 

B. coli and nonhemolytie streptococcus 
Staphylococeus and hemolytic streptococcus.... 
Sterile cultures 


1 
1 


CeO Omer 








when one bacterium is recovered. His Bacterium melaninogenicum, 
which he isolated in 92.7 per cent of all cases, is, of course, new, and I 
have had no experience with its isolation here, but cultures showed a 
rather high incidence of single organisms, and deaths have occurred under 
these conditions in this series. | agree that no prognosis can be made 
from the bacterial flora in cases of appendicitis. 


SURGICAL TREATMENT OF THE APPENDIX FOR PRIVATE 
AND WARD PATIENTS 


An analysis of ward and private surgical treatments in cases of acute 
appendicitis was done for two reasons. The first was to discover whether 
more patients were admitted with the advanced type of the disease in 
the ward service than in the private, and the second was to see whether 


13. Altemeier, M. A.: Bacterial Flora of Acute Perforated Appendicitis with 
Peritonitis, Ann. Surg. 107:512-518, 1938. 
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the house surgeons incurred a mortality rate that varied from that 


noted by the surgeons operating on the private patients. These data are 
shown in table 31. 


TasLE 31.—Comparison of Ward and Private Patients 








Abscess Perforation Gangrene Acute Appendicitis 


Ward ‘ Number *" Number *“ Number *“ ‘Number . 
Patients ofCases Deaths ofCases Deaths ofCases Deaths ofCases Deaths 





1 2° 10 21 
4 


0 

0 12 

0 5 
2 
7. 


Totals... 31 


al oom 
i : 


~ 
© 
>] 
Re 


Private 


| orow 


Totals... 


ss 
oc 
sS 


* Two not operated on. 
** One not operated on. One operated on by attending surgeon. 





TABLE 32.—Cases of Early Involvement 








Man 24 years of age; ill 12 hours before admission; leukocyte count 11,050 per cubic 
millimeter, with 72% neutrophils; observed 24 hours in hospital; leukocyte count 
14,500, with 82% neutrophils; temperature to 99 F.; gangrenous appendix removed; 
recovered 


Case 2: Man aged 22; ill 24 hours; observed 24 hours; acute appendicitis; appendix removed; 
leukocyte count 9,500 per cubie millimeter, with 60% neutrophils; temperature 99.2 F.; 
recovered 


Case 3: Woman aged 23; ill 24 hours; observed 24 hours for salpingitis; leukocyte count 


19,400 per cubic millimeter, with 81% neutrophils; acute appendicitis; appendix removed; 
recovered 


Case 4: Man aged 21; ill 5 hours; leukocyte count 10,350 per cubic millimeter, with 65% neutro- 
phils; temperature 100 F.; delayed 24 hours because of low count; acute appendicitis; 
appendix removed; recovered 


Case 5: Man aged 30; ill 14 hours; leukocyte count 16,200 per cubic millimeter, with 85% neutro- 
phils; at end of 24 hours, 17,000, with 80% neutrophils; temperature 99.2 F.; acute 
appendicitis; appendix removed; recovered 


Case 6: Woman aged 53; ill only 6 hours; leukocyte count 15,850 per cubic millimeter, with 
87% neutrophils; at end of 24 hours, 25,450, with 83% neutrophils; temperature 
101.2 F.; diagnosis, acute cholecystitis; perforated appendix found at operation; in 
hospital 40 days 


Woman aged 41; symptoms 48 hours; leukocyte count 12,400 per cubic millimeter, 
with 88% neutrophils; temperature 100.3 F.; at end of 24 hours, leukocyte count 18,500, 
with 88% neutrophils; exploration; midline incision; gangrenous appendix removed; 
recovered in 16 days 


Man aged 45; ill 48 hours; studied 24 hours after admission: leukocyte count 8,700 
per cubie millimeter, with 82% neutrophils; rose to 15,400, with 82% neutrophils; tem- 
perature 102 F.; gangrenous appendix 


Man aged 68; ill 72 hours; temperature normal; leukocyte count 14,400 per cubic milli- 
meter, with 84% neutrophils; studied by barium sulfate clysma for obstruction; tem- 
perature at 24 hours, 102.1 F.; leukocyte count dropped to 7,800, with 76% neutrophils; 
exploratory operation; left rectus incision; ruptured appendix; died fourth post- 
operative day 








This table shows that 37.2 per cent of the ward patients had the 
advanced type of acute appendicitis and that only 24.4 per cent of the 
private patients were admitted at this stage. The mortality rate for 
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the ward patients was 3.07 per cent and for the private patients 1.22 
per cent. This coincides with the observation (table 14) that a per- 
centage of advanced conditions, approaching 35, carry with them a 
mortality rate of at least 33% per cent more than when the percentage 
of advanced conditions approximates 25. 

Further analysis, however, should show a corrected operative rate, 
as 1 ward patient was admitted in a moribund condition and died without 
operative intervention ; 1 was treated for peritonitis from a septic condi- 


TasBLe 33.—Cases of Late Involvement 








Woman aged 53; symptoms 4 days before admission; temperature 101.4 F.; leuko- 
cyte count 7,400 per cubie millimeter, with 64% neutrophils; studied for 24 hours with- 
out preparation; coarse rales in both pulmonary bases and question of malignancy 
of mass in right lower abdominal quadrant: exploration; paramedian incision; appen- 
dical mass found; incision closed; simple drainage of abscess without attempt to 
remove or find appendix; recovered 32d day in hospital 


Woman aged 57; ill for 10 days and observed for six more days in hospital for acute 
nephritis; temperature had been subsiding to normal; leukocyte count 17,000 per 
eubie millimeter, with 82% neutrophils; operation through McBurney incision with 
attempt to remove appendix in presence of large abscess; temperature immediately 
after operation to 105 F; general peritonitis, with death on 17th day 


Woman aged 28; symptoms 9 days before admission; treated for peritonitis from 
septic abortion; died 49th day in hospital; autopsy; ruptured appendix and pyelo- 
phlebitis 


Man aged 43; ill 6 days at home; leukocyte count 14,600 per cubie millimeter, with 
62% neutrophils; temperature 101 F.; studied 24 hours; abdomen explored through 
right rectus incision; appendical abscess found; incision closed; appendix removed 
via McBurney incision; recovery in 21 days 


Woman aged 31; under treatment at home for acute pelvic infection with sub- 
siding temperature for 2 weeks; acute flare-up sent the patient to the hospital, 
with observation for 2 days; leukocyte count 13,300 per cubie millimeter, with 64% 
neutrophils; temperature normal; exploration with midline incision; surgical report 
described appendix as perforated and in mass with right tube and ovary; recovery 


Woman aged 54; ill 48 hours at home; leukocyte count on admission 17,400 per cubic 
millimeter, with 92% neutrophils; observed in hospital 18 days for pelvic abscess; 
eukocyte count then 23.800 per eubie millimeter, with 88% neutrophils; temperature 
100 F.; diagnostic dilation and curettage, followed by exploratory laparotomy through 
midline incision; no pathologic change found in uterus; abscess discovered and 
drained; temperature immediately rose to 105 F., and death occurred on the 12th 
postoperative day; autopsy revealed ruptured appendix 


Man aged 51; ill six days at home; leukocyte count stayed at 10,000 per cubie milli- 
meter, with 62% neutrophils; temperature normal until slight rise to 99 F. on sixth 
day in hospital, when exploratory celiotomy was done; appendicitis suspected after 
observation for a genitourinary condition; McBurney incision used; simple drainage 
of an appendical abscess; appendix sloughed except for tip in wall of abscess; this 
was left in; recovery (20th day) 





tion following abortion and proved at autopsy to have a perforated appen- 
dix; 1 was admitted after two operations at another hospital, and on 
admission no treatment was deemed feasible. Autopsy showed cecal 
fistula and iliopsoas abscess. Treatment in 1 case was delayed for diag- 
nosis for eighteen days, the delay being followed by an exploratory opera- 
tion which revealed an abscess. Autopsy proved rupture of the appendix. 
The responsibility in such a case rests on the attending staff. A cor- 
rected rate for the house staff, then, would be 1.31 per cent, which is 
equivalent to the rate for the private surgeons. 


NEED OF EARLY DIAGNOSIS OF ACUTE APPENDICITIS 


The last factor to be brought out of the study of these cases is that 
the result depends entirely on early diagnosis. This factor is observed 
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with those patients who present themselves with a problem of pathologic 
change in the right lower quadrant. Diagnosis is sometimes delayed for 
various procedures, some of which are harmful to an inflamed appendix, 
such as administration of barium sulfate by mouth or of barium sulfate 
enemas in the course of gastrointestinal roentgen study. 

The delay incurred may allow rupture in the case of early appendicitis, 
and in the late stages an exploration is usually done through an incision 
unsuitable to removal of the appendix or such that protective barriers 
are broken and surgically spread peritonitis results. Data are given in 
table 32. 

Of the 9 cases, the appendix in 5 had been allowed to perforate or 
become gangrenous, resulting in many increased days in the hospital if 
recovery occurred and in death in 1 instance. 

In these groups, then, 4 deaths occurred, representing 30.7 per cent 
of the mortality in the past four years. For the 16 cases in which treat- 
ment was delayed for diagnosis the mortality rate was 25 per cent. This 
would certainly give rise to the observation that physicians perhaps have 
forgotten the old teaching that 85 per cent of the pathologic process in 
acute conditions of the abdomen may be found in the appendix and that if 
ther: is the slightest indication to suspect the appendix an operation, 
even if the appendix proves to be uninvolved, should carry no embar- 
rassment, censure or mortality, whereas the policy of watchful waiting 
may carry all of these. 


DETERMINATION OF STAGE OF ACUTE APPENDICITIS: 
A WORKABLE TABLE 


In studying the results of delay as it affected the physical and 
economic status of the patient with acute appendicitis, it was found that 
the table prepared (table 34) can be used by the surgeon as a workable 
basis on which he may reasonably form a conception of the stage of 
the disease and anticipate his treatment of the patient from the bedside 
consultation. It will also serve the physician who must persuade the 
reluctant patient when operation is advised, as many who would refuse 
surgical treatment on a physical basis alone will accept it when proof 1s 
offered that delay involves greater economic and financial loss. 

There are, of course, occasional cases of atypical appendicitis, but in 
many of these the condition is due to the transportation necessary and, 
as Bower pointed out, to a silent phase of the disease. It is recommended 
that the temperature, pulse rate and condition of the abdomen as noted 
by the family physician at the house be incorporated with the history and 
other data at the hospital. This inclusion will frequently prevent a delay 
in diagnosis until further cardinal signs return. 





RUMBOLD—ACUTE APPENDICITIS 51 


Table 34 is based on a study of 648 cases observed in this hospital 
in the past four years. It shows that in this comparatively large series 
the average patient with acute uncomplicated appendicitis has reached 
the surgeon’s care in twenty-seven and eight-tenths hours. His tempera- 
ture is 99.4 F.; the pulse rate is 94.8; the leukocyte count averages 
15,660 per cubic millimeter, with 82.4 per cent neutrophils. If operated 
on immediately, he will spend only an average of nine and one-half days 
in the hospital. Secondary peritoneal abscess occurs in only 1 of 23 such 
patients. Culture of the peritoneal fluid shows it to be sterile in 3 of 4. 
A delay of forty-two and one-third hours shows an appendix that will be 
gangrenous on the average. The patient has a temperature of 100.3 F.; 
the pulse rate is 97.7, with the leukocyte count rising to 17,993, with 
84.9 per cent neutrophils. One of 30 of these patients will die. If 
recovery takes place it will be after an average of eleven and eight- 


TABLE 34.—Table for Determination of Stage of Disease 











Type of Appendicitis 
— 


Acute Gangrenous Perforating Abscess 





0 Ree eee 27.8 42.3 45.3 98.8 
yo TTT eee ‘ 99.4 100.3 101.0 101.0 
Pulse rate 94.8 97.7 105.0 101.0 
Leukocyte count and neutrophils 15,662—82.5% 17,993—84.9% 17,911—85.8% 18,580—83.2% 
RI inched saheed wevn eens at 1:23 1:9 1:3 1:4 
Culture.... .... 1] pos.;3neg. 1 pos. tol neg. 8 pos. to 1 neg. All pos. 
og tee oe ; 9.5 11.8 22.1 22.8 
WOT nk nak wecdckivssceasicais : 0 1 in 13.3 lin 6 


tenths days in the hospital. The chances of secondary abscess formation 
are 1 in 9. Cultures are sterile in only 50 per cent of the cases. Perfora- 
tion, on the average, has occurred only three and three-tenths hours 
later, the patients being admitted in forty-five and three-tenths hours. 
The temperature has risen to 101 F. and the pulse rate to 105. The 
average leukocyte count is 17,911 per cubic millimeter, with 85.8 per 
cent neutrophils. The chances of survival are only 12 in 13; recovery, 
if it takes place, occurs after twenty-two and one-tenth days. In 1 of 
3 cases secondary abscesses will occur. Sterile cultures are obtained in 
only 1 of 9 cases. 


A delay of ninety-eight and eight-tenths hours usually results in 
abscess formation. The temperature is 101.5 F. and the pulse rate 101.5. 
The leukocyte count is higher, averaging 18,580 cubic millimeters, with 
83.2 per cent neutrophils. The chances of survival have been lowered to 
5 in 6, and the average stay in the hospital is twenty-two and eight- 
tenths days. Secondary peritoneal abscesses occur in 1 of 4 cases, and 
cultures yield bacteria in every instance. 
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BLOOD PICTURE IN CASES OF ACUTE APPENDICITIS AS RELATED 
TO MORTALITY AND TREATMENT 


Further investigation of the blood count along these lines produced 
a table which, in a diagnostic way, presents a fairly accurate picture of 
what one may find on opening the abdomen. A leukocyte count under 
10,000 per cubic millimeter was noted in only 48 of these cases. Of 
these, 41 were examples of the acute inflammatory stage only. In 7 the 
condition was further advanced. In 4 the appendixes were gangrenous 
and in 3 they were perforated. A leukocyte count ranging from 10,000 to 
15,000 per cubic millimeter was shown to occur in 220 cases. In 161 
the condition was in the acute stage; in 25 it was gangrenous; in 19 
there was perforation, and in 15 there was abscess formation. There were 
180 patients with leukocyte counts ranging from 16,000 to 20,000 per 
cubic millimeter. Of these, 3 had only acute appendicitis; 35 showed 


Tas_e 35.—Data on Leukocyte Counts 








Leukocyte Count in Thousands per Cubic Millimeter 
= 





oa ‘ 
5 to 10 10 to 15 16 to 20 21 to 30 31 to 33 


Number of cases 67 
SE ipedadekeentcdscauesesens 0 5 12 
i iiabidinettntpandnnenkeeke 214. : 1:5 
i cncneceapcucnnawan es 13 
Rati : 1:5 
16 
: 25 35 1:2 oon 
Acute appendicitis............... 26 0 
Ratio of advanced cases......... 5 1in 16 All pos. 
Mortality, percentage.......... ; y 3.0 33.3 


d. 


gangrenous changes; 22 had perforated appendixes, and 12 showed 
abscess formation. In the group with the count from 21,000 to 39,000 
per cubic millimeter, which numbered 67 patients, 26 had only acute 
appendicitis ; 16 had labeled gangrenous conditions; 13 had perforated 
appendixes, and 12 had local abscesses. There were 3 with leukocyte 
counts over 30,000 per cubic millimeter ; 2 had gangrenous appendicitis 
and 1 a perforated appendix. These data are given in table 35. 

This would indicate that the higher the leukocyte counts, the greater 
percentage of advanced conditions will be found at operation. It would 
indicate also that, although 6 deaths occurred in the group with leuko- 
cyte counts between 10,000 and 15,000 per cubic millimeter and 4 deaths 
in the group with leukocyte counts from 15,000 to 20,000 per cubic 
millimeter, the actual percentage of mortality increased with the higher 
leukocytic levels. 


The work of Wright ** is again referred to, as he pointed out that 


in his series, leukopenia was noticed on the fourth and the fifth day. This 
observation coupled with a falling blood pressure was to him a warning 
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that blood transfusion was immediately needed. With 9 of the patients 
in this series who died, a drop in the leukocyte count was noticed after 
leukocytosis. Transfusion had been used for 3 of these without influenc- 
ing the outcome. Wright advocated daily blood counts and blood pres- 
sure readings as therapeutic aids. In this series blood pressure readings 
have hardly ever been used, and in the case of the private patients even 
blood counts taken on admission were woefully lacking. Postoperative 
blood counts were taken in only a few instances. In the light of this 
newer study, it is recommended that for the patient with complicated 
appendicitis these procedures be made a routine postoperative order. 


SUMMARY 


Reports from various authors and clinics place the mortality rate 
from acute appendicitis from 2.16 per cent to 8.5 per cent. Since 1930, 
with 133 proved cases of acute appendicitis and a rate of 6.01 per cent, 
the number of cases in this hospital has increased 25 per cent, and the 
mortality rate has decreased yearly (table 5) until 1938, in which year 
there were 199 cases, with a death rate of only 0.5 per cent. This is a 
record of which any hospital may well be proud. 

An attempt has been made by reporting this series of cases to show 
some factors that have contributed to this reduced rate. In studying 
these factors, some were found that seem to point to a further reduc- 
tion to be obtained by attention to certain principles, which may be 
summed up as follows: 1. Continued education of the public against 
delay in the presence of abdominal upsets. 2. Continual education 
of physicians and surgeons to keep them appendicitis conscious, so that 
early diagnosis may be made and operation undertaken in the first 
twelve hours. This is particularly necessary for patients under 10 
years of age and over 40, in whose cases “watchful waiting” has 
apparently been the general policy and has proved to have disastrous 
results. 3. Preoperative preparation of the patient who is acutely ill, 
with high fever, a high pulse rate, dehydration and shock. 4. A well 
conceived preoperative plan of treatment by the surgeon, which includes 
evaluation of the stage of appendicitis, so that he may correctly decide 
between immediate operative intervention and delay and also on the 
choice of an anesthetic, the proper incision and the limitations of surgical 
intervention. The postoperative care should be such as to anticipate 
further involvement and make use of those precedures which will aid in 
combating this. These are attention to fluid balance, use of the duodenal 
tube to combat nausea, vomiting and distention and avoidance of 
increasing these symptoms by administration of fluid or food by mouth or 
of futile enemas before restoration of bowel tone. Morphine in sufficient 
amounts to produce its physiologic action is to be given, and, lastly, 
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the patient’s condition can apparently be gaged by daily leukocyte counts 
and frequent blood pressure readings. In the presence of a marked drop, 
transfusion is essential. 

CONCLUSIONS 

An analysis of 2,013 cases of acute appendicitis is presented. The 
analysis was made to ascertain the mortality rate in a general hospital 
and the factors contibuting to that rate. The cases included were proved 
cases occurring in the period from 1925 through 1938, which has been 
divided into two five year periods and one four year period for 
comparison. 

The incidence of operation for acute appendicitis has increased 25 
per cent, and the mortality rate has decreased 50 per cent. 

Sex ratio, age incidence, anesthesia and history of catharsis have 
remained the same in the three periods, as has the factor of delay in 
reaching the surgeon’s care. Preoperative preparation of the patient has 
not been done, and immediate operation has been the rule in all periods. 

The factors credited with the reduced mortality rate are: (1) better 
postoperative care of the patient ; (2) use of the McBurney incision, and 
(3) closure of all wounds except in cases of well walled-off abscess. 

A small series of cases in which the delayed, or Ochsner, treatment 
has been used seems to show that this treatment has a place in the 
armamentarium of the surgeon. 


A table is presented which seems to allow the surgeon to evaluate 
preoperatively the stage of the disease and thereby to permit a well 
planned regimen of treatment throughout. 
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Serious students of gastric surgery and gastroenterology are 
cognizant of the fact that there has been a recent revival of interest in 
cytologic examination of the gastric juice, especially with respect to 
vastritis. Naturally one wonders about the rationale of this procedure 
as a diagnostic measure, for, with the possible exception of microscopic 
study of the bile and the duodenal content after biliary drainage, such 
a procedure is not routinely used in the diagnosis of other lesions of 
the digestive tract or of mucosal lesions in organs more accessible than 
the stomach. However, modifications of such a method are used in 
clinical medicine. For example, in the diagnosis of cystitis the presence 
of pus cells in the urine is significant, just as the presence of numerous 
eosinophils in mucus or tissues is important in the diagnosis of allergic 
states. But since epithelial desquamation, as well as exudation, is 
characteristic of mucosal inflammation, it seems reasonable to conclude 
that cytologic examination of the gastric juice under favorable conditions 
is of diagnostic value in cases of gastritis. 

The procedure also promises to be an important adjunct to roentgeno- 
scopic and gastroscopic examination and to be helpful in determining 
the effect of treatment of gastritis. Additional data concerning the 
effects of noxious agents or disease processes other than gastritis on 
the gastric mucosa may be obtained in this way, as Westphal and 
Weselmann' recently demonstrated in their study of the effect of 
excessive cigaret smoking (Cigaretten Gastritis). 

In a previous study by one of us (R. E. M.*) on the histologic 
structure of the gastric mucosa, numerous clumps of cells within the 
lumens of the gastric crypts were noted. Figure 1 shows an example 
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1. Westphal, K., and Weselmann, H.: Ueber Nikotinschadigungen des Magens, 
Deutsche med. Wchnschr. 65:1189-1192 (July 28) 1939. 

2. Mulrooney, R. E.: A Histological Study of the Mucosa of Normal Stomachs 
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of this. These accumulations of cells were seen in the normal 
gastric mucosa as well as in the inflamed mucosa. They were, however, 
much more numerous in the latter. It seemed reasonable, therefore, to 
expect that a diagnosis of gastritis might be determined by a cytologic 
study of the gastric contents. 

According to Vogels,* Rosenbach, in 1882, was one of the earliest 
workers to attempt to recognize parts of ulcers by a microscopic study 
of the cells in the gastric contents. Jaworski* in 1886 and 1887 
attempted to differentiate between normal and pathologic cell contents. 
He also mentioned fermentative destruction of the cytoplasm of the 





Fig. 1—Antrum, greater curvature (x 450). Note the gland filled with cells, 
which are predominantly leukocytes. Note also the absence of evidence of inflam- 
mation either in the surrounding glands or in the connective tissue. 


3. Vogels, C.: Die Bewertung der Zellbestandteile (Cytodiagnostik) im Aus- 
geheberten nach Alkoholprobetrunk bei Magen- und Duodenalerkrankungen. Die 
Oxydasereaktion als diagnostisches Hilfsmittel, Deutsche Ztschr. f. Chir. 240: 
601-613, 1933. 

4. Jaworski, W.: Beitrag zur klinischen Mikroskopie des Mageninhaltes, 
Centralbl. f. klir. Med. 7:849-855 (Dec.) 1886; Beobachtungen iiber das Schwinden 
der Salzsauresecretion und den Verlauf der katarrhalischen Magenerkrankungen, 
Miinchen. med. Wchnschr. 34:117-120 (Feb. 15) 1887; Methoden zur Bestimmung 
der Intensitat der Pepsin-Ausscheidung aus dem menschlichen Magen und Gewin- 
nung des natiirlichen Magensaftes zu physiologisch-chemischen Versuchszwecken, 
ibid. $34:634-637 (Aug. 16) 1887. 
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cells. In 1894 Boas ° tried to differentiate between the cellular elements 
found in normal, inflammatory and ulcerative states. He was par- 
ticularly interested in the diagnosis of malignant ulcers. Marini® in 
1909 tried to correlate the cellular elements in the gastric contents with 
the cells observed in sections of the gastric mucosa. 

Since the studies by Bensley,’ Konjetzny,* Moszkowicz,® Orator *° 
and many others on the histologic structure of the stomach, there has 
been an intensified interest in the cytologic character of the gastric 
juice. In 1922, 1923 and 1924 Loeper and Marchal*™ published the 
results of their exhaustive studies on the peptic function of the leukocytes 
in the gastric juice. Westphal and Kuckuck”™ in 1933 developed a 
technic of fractional aspiration of the gastric contents after an alcohol 
test meal and applied it to differential diagnosis of various pathologic 
conditions of the stomach. They did not, however, attempt to neutralize 
the gastric acids. In 1936 Pevsner and Gordon ** reported a series of 
500 cases of gastritis diagnosed as such by a histologic study of the 
sediment from the gastric contents. Monaghan, Bockus, Kornblum and 


5. Boas, I.: Zur Kenntnis der mechanischen Insufficienz des Magens, Deutsche 
med. Wchnschr. 20:576-578 (July 12) 1894. 
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cytologischen Untersuchung des Spiilwassers; eigene Beobachtungen iiber den 
normalen und pathologischen Zelleninhalt des Magens, Arch. f. Verdauungskr. 15: 
251-267, 1909. 

7. Bensley, R. R.: The Structure of the Mammalian Gastric Glands, Quart. J. 
Micr. Sc. 41:361-390 (Nov.) 1898. 

8. Konjetzny, G. E.: (a) Chronische Gastritis und Duodenitis als Ursache 
des Magenduodenalgeschwiirs, Beitr. z. path. Anat. u. z. allg. Path. 71:595-618, 
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9. Moszkowicz, L.: Zur Histologie des ulcusbereiten Magens, Arch. f. klin. 
Chir. 122:444-499, 1922-1923. 
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681, 1925. 

11. Loeper, M., and Marchal, G.: (a) La constance de la leucogénése intra- 
gastrique aprés ingestion de bouillon, Compt. rend. Soc. de biol. 87:1081-1082, 
1922; (b) Le réle de la leucogénése intragastrique dans la digestion des albumines, 
ibid. 87:1083-1084, 1922; (c) Action hypoleucopédétique et hypersécrétante de 
l’esérine, ibid. 91:544-545, 1924; (d) L’épreuve de la leucopédése gastrique dans 
les intoxications alimentaires d’origine protéique, Bull. et mém. Soc. méd. d. hdp. 
de Paris 2:1219-1224 (July 27) 1923; (e) La leucopédése gastrique, Ann. de méd. 
14:257-283, 1923. 

12. Westphal, K., and Kuckuck, W.: Der Reizmagen: Untersuchungen iiber 
Funktion und Pathologie der Magenschleimhaut; der Zell- und Leukocytengehalt 
des Magensaftes unter normalen und pathologischen Bedingungen, Ztschr. f. klin. 
Med. 124:616-652, 1933. 
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chroniques, Acta med. Scandinav. 88:278-282, 1936. 
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Moffitt '* modified the technic of Pevsner and Gordon and reported a 
series of 18 cases of gastritis. 

In all of the methods noted previously the cells were studied without 
any attempt to neutralize the gastric acids. It is well known, of course, 
that the gastric acids will facilitate digestion of the cells and that there- 
fore the morphologic characteristics of the cells will be altered. In 1939 
Hauth ** published a technic by which he attempted to neutralize the 
gastric acids in vivo and thereby prevent autodigestion of the cells in 
the gastric juice. 

The technic used in this study was a modification and combination 
of the technics proposed by Westphal and Kuckuck and by Hauth. The 
tissue technic of Monaghan and his co-workers did not appeal to us, 
since it did not set up definite normal standards from which variations 
could be evaluated. Furthermore, it was time consuming and did not 
involve precautions to preserve the delicate structure of the partly 
digested cells. By use of the combined technics of Westphal and 
Kuckuck and of Hauth the advantages of each were retained, while 
certain disadvantages of both were overcome. 

The test was made on fasting stomachs. Two hundred cubic cen- 
timeters of 5 per cent alcohol was instilled into the stomach, and at ten 
minute intervals 10 to 15 cc. of the gastric contents was aspirated until 
8 specimens had been obtained. Table 1 is an example of the work sheet 
of the examination of 1 patient, from which the various steps of the 
test may be visualized. A rough estimate of the mucus content was 
noted on the basis of 1 (slight) to 4 (much). The total cell count was 
determined by mixing 1 cc. of the gastric juice with 9 cc. of physiologic 
solution of sodium chloride. All but 2 cc. of this mixture was dis- 
carded, and 6 or 7 drops of methylene blue was added to the retained 
portion. The methylene blue aided in differentiation of the cells from 
any debris present. A drop of this diluted and stained gastric juice 
was placed on a Neubauer counting chamber, and the cells were counted 
in an area of 5 sq. mm. From the dilution and volume the total cell 
count per cubic millimeter was calculated. Counts were made from 
specimens 2, 4, 6 and 8. 

Smears of the undiluted gastric content of these specimens were 
also made. These smears were stained with the ordinary Wright 
stain. It was noted that the cellular elements of the gastric contents 
take the stain more quickly than do the cells in blood smears; conse- 
quently a slightly shorter time for staining was used. Hauth made his 


14. Monaghan, J. F.; Bockus, H. L.; Kornblum, K., and Moffitt, G. R.: Gastric 
Secretory Behavior in Chronic Gastritis, Am. J. Digest. Dis. & Nutrition 3:655- 
666 (Nov.) 1936. 

15. Hauth, W.: Die Darstellung anverdauter Zellen aus dem Magensaft, 
Deutsches Arch. f. klin. Med. 183:363-371, 1939. 
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total cell counts against colorimetric standards, but we felt that a direct 
enumeration of the cells was more accurate. In the smears at least 100 
cells were counted for differentiation. Differential counts including the 
squamous cells as well as differential counts between the epithelial 
cells and leukocytes were mde. From a diagnostic standpoint the 
squamous cells may be ignored, since they are not of gastric origin. 

The levels of free and total acids were also determined. The pu 
of the gastric contents was determined by the nitrazine paper test. Hauth 
found that when the gastric juice had a py of 6.17 and greater the cells 


TABLE 1.—Cytologic Characteristics of Gastric Juice Obtained from the 
Normal Stomach of a Man Aged 30 








Epithe- Squa- 
Total lial Leuko- mous 
No. of Cells, cytes, Cells, 
Mueus, Cells per per per per Free Total Bacteria, 
Tube Grade Cu. Mm. Cent Cent Cent Acid Acid pu Grade 


ee 6 7.0 
8 41 8 5.0 


1 9 


10 Less than 4.5 


16 8 18 Less than 4.5 
17* 


24 Less than 4.5 
14 b Less than 4.5 
15* 


Less than 4.5 
16 3 Less than 4.5 
82* 18* 
60 12 : a <a More than 7.5 
&3* 17* 
76 s j wa sf More than 7.5 
90* 10* 
50 12 3 — > More than 7.5 
s4 16* 
Average 220 85* 15* 
Range 100-320 82-90* 10-18" 





* Percentage excluding squamous cells. For explanation see text. 


were fairly well preserved. In gastric juice with a py of less than 6.17, 
the cytoplasm of the cells was quickly digested. It should be remem- 
bered that anacid gastric juice lies in the yellow color range of the 
dye dimethylaminobenzene, which changes at a py of 3.5 Therefore, 
gastric juice with a py between 3.5 and 6.17 will be “anacid,” but the 
cellular elements will still be digested. The bacterial flora of the smears 
was estimated roughly on the basis of 1 (few) to 4 (many). 

Eight rather than 10 or 12 specimens as suggested by Westphal 
and Kuckuck and by Westermann *® were obtained in this manner. 


16. Westermann, H. H.: (a) Der Zell- und Leukocytengehalt des Magensaftes 
vor und nach Magenoperationen, Arch. f. klin. Chir. 188:710-718, 1937; (b) Der 
Zellen- und Leukozytengehalt des Mageninhaltes bei chirurgischen Magener- 
krankungen, Deutsche med. Wchnschr. 1:3-5 (Jan. 1) 1938. 
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In 70 per cent of our series the concentration of gastric acids had 
reached a peak and was subsiding within eighty minutes of instillation 
of the alcohol test meal; therefore, additional specimens in this portion 
of the examination were unnecessary. Furthermore, the stomach was 
infrequently empty of the test meal by the end of eighty minutes, so 
that if the test was prolonged a very concentrated specimen was obtained. 
In such concentrated specimens erratic total cell counts were noted, 
and this undoubtedly accounted for Vogel’s lack of reliance on the total 
cell counts. By making the total cell counts within eighty minutes of the 
start of the examination, fairly uniform counts were obtained. 


After the eighth specimen (eighty minutes after instillation of the 
test meal) the stomach was emptied and then lavaged with 50 to 100 cc. 
of physiologic solution of sodium chloride to remove any excess acid. 
Then, as Hauth suggested, the gastric acids were neutralized in vivo 
by instillation of an alkaline bouillon solution composed of 10 cc. of 
beef bouillon extract and 5 Gm. of sodium bicarbonate diluted to 150 cc. 
Hauth recommended instillation of only 10 cc. of this alkaline bouillon 
solution, but in our experience this was not adequate. If only 10 cc. 
was instilled and then siphoned off (not forcibly aspirated) after a ten 
minute interval, the first portion was usually alkaline, but the last 
portion was frequently acid. When 60 to 75 cc. was instilled, this 
difficulty was usually overcome. The patient was instructed to turn 
from side to side so that the alkaline solution would neutralize the acid 
from all portions of the stomach. After ten minutes had elapsed, the 
gastric contents were completely siphoned off. Another 60 to 75 cc. 
of the alkaline solution was instilled and after ten minutes was again 
siphoned off. Three specimens were so obtained. These were cen- 
trifuged at 2,500 revolutions per minute, and the supernatant fluid was 
discarded. The sediment was mixed with a few drops of a solution of 
equal parts of human blood serum and physiologic solution of sodium 
chloride. Smears were made from this mixture and stained with 
Wright’s stain. Examination was made in this manner in 50 cases. 


ELEMENTS OF THE GASTRIC CONTENTS 


Squamous Cells—The squamous cells, of course, are derived from 
the upper part of the respiratory tract and the esophagus and therefore 
are of no significance in the diagnosis of gastritis. They are, however, 
almost invariably found in smears of gastric contents. Under Wright’s 
stain the nucleus is large, reddish and granular. The cytoplasm is 
resistant to autodigestion, and frequently intact cells are seen even in 
acid gastric juice. The bacteria often are clumped on the cytoplasm. 
Figure 2A shows the fine granular texture of the squamous nucleus 
and how it compares with the leukocytic nucleus. Figure 2 B is a gen- 
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Fig. 2.—A, two squamous cells and two polymorphonuclear leukocytes (x 950). 
Note the relative size of the two types of cells. Note also the fine granular texture 
of one of the squamous cells. The gastric acids were neutralized. B, general view of 
cells without cytoplasm in acid gastric juice (400). Note the relative size 
of the nuclei of the epithelial, leukocytic and squamous cells. The large squamous 
nucleus shows its characteristic granular texture. Note that different types of 
nuclei can be differentiated in spite of the absence of the cytoplasm. 
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eral view of the cells without their cytoplasm, as seen in acid gastric 
juice. It will be noted that the various types of nuclei can be differ- 
entiated even though the cells have no cytoplasm. 


Epithelial Cells—The gastric epithelial cells appear in the gastric 
contents as a result of desquamation. When the gastric acids are not 
neutralized, the epithelial cell cytoplasm is rarely seen, since it is 
exceedingly susceptible to autodigestion. The epithelial nucleus is 
slightly larger than the leukocytic nucleus and has a fine stringy texture 
with occasional condensations. The size, shape and structure of the 
lymphocytic nucleus are not unlike those of the epithelial nucleus, so that 
errors between these two types of cells could arise. Bunting and 




















Fig. 3—General view, showing epithelial cells and leukocytes with cytoplasm 
(x 525). Note that the cytoplasm of the cells has been preserved by neutralizing 
the gastric acids in vivo. 


Huston ** have pointed out that the number of lymphocytes in the 
intestinal juices is roughly proportional to the amount of lymphoid tis- 
sue in the various parts of the intestine. As the stomach has only small 
lymphoid follicles near the muscularis mucosae, it is not probable that 
lymphocytes constitute any considerable portion of the cells in the 
gastric contents. Figure 2B shows a comparison of the epithelial 
nuclei with the nuclei of leukocytes and squamous cells. Figure 3 is a 
general view of the cells in the gastric contents in which the gastric 


17. Bunting, C. H., and Huston, J.: Fate of the Lymphocyte, J. Exper. Med. 
33:593-600 (May) 1921. 
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acids have been neutralized. It will be noted that the cytoplasm of the 
epithelial cells has a fine granular texture. 


Leukocytes——The leukocytes, in contrast to the epithelial cells, 
appear in gastric contents as a result of exudation. The cytoplasm of 
the leukocytes is easily digested by the gastric juice, though less so 
than that of the epithelial cells. The characteristic lobulated appearance 
of the leukocytic nucleus helps to differentiate these cells even though 
the cytoplasm is absent. In figure 2 B, characteristic lobulated leuko- 
cytic nucizi are easily distinguished. Fig. 4A shows nine leukocytic 
nuclei and one epithelial nucleus for comparison. When the gastric acids 
are neutralized, the cytoplasm of the leukocytes is usually in a fairly intact 
state. Figure 4B shows how numerous these intact leukocytes may 
become. The specific granules of the leukocytes can often be easily seen. 
According to Hauth, some of the German investigators attribute an 
especial significance to the presence of eosinophilic leukocytes for the 
diagnosis of chronic gastritis, while others believe that these eosinophil- 
like cells are not even leukocytes but are only fragments of the reddish 
squamous nuclei. In this study a fair number of unmistakable eosinophils 
were seen, but no especial significance could be attached to their pres- 
ence. No attempt to differentiate the various types of leukocytes was 
made, since frequently characteristic leukocytic nuclei were noted, but 
the cytoplasm, with its specific granules, was absent. 

The exact site of the exudation of leukocytes is still debatable. 
Isaacs and Danielian** have shown that saliva normally contains a 
certain number of leukocytes. Loeper and Marchal ™® stated that they 
saw numerous leukocytes about the capillaries near the muscularis 
mucosae of the stomach in dogs during digestion. Konjetzny,‘” on the 
other hand, stated that he rarely noted any leukocytes in the connective 
tissue of the stomach in the absence of gastritis. Westermann * 
postulated a minute break or erosion in the surface epithelium of the 
stomach through which the leukocytes poured into the lumen of the 
stomach. Ina previous study by one of us (R. E. M.) on the histologic 
structure of the stomach, the predominant site for accumulation of 
leukocytes, of which figure 1 shows an example, was in the crypts of 
the gastric glands. Near the epithelium lining the crypts, capillaries 
were encountered in which leukocytes were marginated. Figure 5 
illustrates the leukocytes in the capillaries at the crypts prior to their 
migration into the lumen of the crypts. This appeared entirely inde- 
pendent of any gastritis and hence represented normal cellular exuda- 
tion. From the crypts the leukocytes may wander into the lumen of 


18. Isaacs, R., and Danielian, A. C.: Maintenance of Leukocyte Level and 
Changes During Irradiation: A Study of the White Blood Corpuscles Appearing 
in the Saliva and Their Relation to Those in the Blood, Am. J. M. Sc. 174:70-87 
(July) 1927, 
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Fig. 4.—A, nine polymorphonuclear leukocytes and one epithelial nucleus 
(x 900). Note the relative size of the two types of nuclei shown. Note also 
that in spite of the absence of cytoplasm the nuclei are easily differentiated. The 
gastric acids had not been neutralized. B, general view, showing leukocytes with 
cytoplasm (x 900). Note the predominance of the polymorphonuclear leukocytes. 
The cytoplasm had been preserved by neutralizing the gastric acids. 
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the stomach as single cells or in the form of plugs. Figure 6 shows 
an example of a cellular plug. 


Mucus—Mahlo* attached great significance to the mucus of the 
gastric contents both in the diagnosis and in the causation of gastritis. 
In this study, however, no definite correlation between the degree of 
gastritis and the amount of mucus in the gastric content could be made. 

Bacteria—The only consistent increase in the bacterial flora of the 
gastric contents was noted in cases of gastric carcinoma. No definite 
correlation between the bacterial flora and the degree of gastritis present 
could be established. 























Fig. 5.—Crypt of gastric gland in fundus (x 450). Note the margination of 
the leukocytes in the capillaries preliminary to their migration into the lumen of the 


crypt of the gastric gland. Note also the absence of any leukocytic infiltration in 
the subepithelial layers. 


Parasites —In 1 case in which gastroduodenostomy had been done, 
numerous parasites of the “Giardia lamblia’ type were seen, The 
nucleus of these parasites stained bright red with Wright’s stain. 


CLINICAL STUDY 


Table 2 is a summary of the results of tests of 50 patients. 


19. Mahlo, A.: Beziehungen zwischen der Entstehung der Gastritis und dem 
Magenschleim, Deutsche med. Wchnschr. 62:1216-1218 (July 24) 1936; Kritisches 
zur Gastroskopie, Klin. Wehnschr. 16:233-235 (Feb. 13) 1937. 
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Normal Group.—For a group of patients with normal stomachs, 11 
were selected who were relatively young and who presented no diges- 
tive disturbances. Their ages varied from 18 to 39 years. No patients 
in the later decades of life were selected, because of the possibility of 
encountering latent or definite gastritis. According to Kauffmann *° 
and Konjetzny,** secondary gastritis may arise from repeated infections 
elsewhere in the body, and hence elderly patients would be more likely 
to show abnormal variations. Westphal and Kuckuck examined a small 





Fig. 6.—Gastric crypt plug (x 465). Note the triangular shape, corresponding 
to the shape of the gastric crypts. Note also the greater degree of autodigestion 
of the cells on the surface of the plug which is exposed to the entire gastric juice. 


group of patients 50 to 55 years of age but did not find any appreciable 
difference from the younger age groups. It will be noted that the 
normal average total cell count was 232 per cubic millimeter, with a 
range of 80 to 530. This agreed well with Westermann’s*** average 
of 234 cells per cubic millimeter and Westphal and Kuckuck’s range of 
0 to 500 cells. The leukocytes averaged 16 per cent with a range of 


20. Kauffmann, F.: Experimentelle zur Gastritisfrage, Deutsche med. Wehnschr. 
2:1745-1746 (Oct. 18) 1929. 
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11 to 21 per cent. This, likewise, approximated the results obtained 
by Westphal and Kuckuck and by Westermann.**” 


Duodenal Ulcer.—Six cases of uncomplicated duodenal ulcer were 
studied. It will be noted from table 2 that the total cell count and 
leukocyte percentage fell well within the normal range. This method 
of study would indicate that gastritis is not an important factor in the 
production of duodenal ulcer. Five cases of duodenal ulcer with partial 
stenosis were studied. The average total cell count of 1,040 per cubic 
millimeter, with a range of 510 to 2,370 cells per cubic millimeter, was 
definitely elevated. The leukocytes were also increased to an average 
of 33 per cent, with a range of 29 to 37 per cent. Thus, stasis of the 
gastric contents appeared to be a definite factor in the production of 
gastritis. 


TABLE 2.—Summary of Cytologic Characteristics of Gastric Juice 








Total No. of Cells 


per Cu. Mm. 
= 





. 
Cases Aver- 
Exam- Aver- age 

Condition ined age Range 


Normal 11 232 80- 530 
Duodenal ulcer without stenosis 6 362 145- 575 
GROMONB cc ccnccecccswccesessccscs 5 1,040 510-2,370 
Gastric ulcer § 425 205- 740 

2,455 810-5,055 
Postoperative states............ 1,091 295-2,565 
Gastritis 3 1,812 290-6,800 








Gastric Ulcer —Unfortunately, only 3 cases of benign gastric ulcer 
were encountered during the time this study was made. All 3 patients 
were examined gastroscopically. One patient, whose gastric ulcer was 
surrounded by only a slight area of gastritis, had a normal average total! 
cell count of 330 cells per cubic millimeter, with 20 per cent leukocytes. 
The other 2 had elevated leukocyte averages. Although there were 
not enough cases for one to draw definite conclusions, the data tend to 
indicate that benign gastric ulcer per se does not increase the total cell 
count or the percentage of leukocytes in the gastric contents. Any 
increase of cells or leukocytes would indicate associated gastritis. 

Gastric Carcinoma.—Five patients with gastric carcinoma had an 
average total cell count of 2,455 per cubic millimeter, with a range of 
810 to 5,055 cells. The leukocyte average was 36 per cent, with a 
range of 32 to 43 per cent. Westphal,2* Westermann, Vogels and 
Moutier ** expressed agreement that the gastric contents in cases of 
gastric carcinoma show higher total cell counts than were noted in any 


21. Westphal, K.: Ueber die Ergebnisse der Magenzellsonden, Verhandl. d. 
deutsch. Gesellsch. f. inn. Med. 47:390-393, 1935. 

22. Moutier, F.: Cyto-diagnostic du suc gastrique et gastroscopie, Arch. d. mal. 
de l’'app. digestif. 24:1099-1102 (Oct. 8) 1934. 
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of the other types of cases. This was undoubtedly due to the necrotic 
surface area of the tumor. The size and location of the gastric carcinoma 
determined in part the total cell count and leukocyte average. One 
patient, with a small, nonobstructing carcinoma near the pylorus, had 
an only slightly elevated total cell count of 810 per cubic millimeter. 
The associated gastritis was another important factor influencing the 
cytologic characteristics, since it may be slight or extensive even with 
small carcinomas. Mosto and Polak,** Ackerman and Gompertz ** and 
Jekel *® are among those who have mentioned that gastric carcinoma 
may be diagnosed by finding pieces of the carcinoma in the gastric con- 
tents. In this study no definite pieces of carcinoma were seen, although 
one typical mitotic carcinoma cell in the prometaphase stage of cell 
division was noted. In this group in particular the bacterial flora was 
uniformly rich. 


Postoperative States—Westermann '“* estimated that about 15 per 
cent of patients who undergo gastric operations are not relieved of their 
symptoms in spite of unobjectionable operative procedures. As _ is 
indicated in table 2, 7 such patients were studied. The average total 
cell count was 1,091 per cubic millimeter, with a range of 295 to 2,565 
cells. The leukocytes averaged 29 per cent, with a range of 14 to 39 
per cent. Two patients with gastrojejunal ulcer were in this group. 
One of these, with a gastrojejunal ulcer and a patent stoma, had an 
average total cell count of 575 per cubic millimeter, with 19 per cent 
leukocytes. These values, of course, fell within the normal range. 
The other patient with gastrojejunal ulcer had a partially stenosed stoma 
and an average total cell count of 2,145 per cubic millimeter, with 34 
per cent leukocytes. This again would indicate that stasis of the gastric 
contents is a factor in the production of gastritis. On the other hand, 
Schindler, Necheles and Gold ** have recently pointed out that “surgical 
gastritis” may-occur as a direct result of operative procedures, because 
of interference with the blood supply of the stomach. This group of 
7 cases was not large enough to warrant any discussion as to the relative 
merit of the various types of surgical procedures. 


23. Mosto, D., and Polak, M.: Valor del examen histopathdlogico del jugo 
gastrico incluido en parafina, en el diagndéstico del cancer de est6mago, Dia méd. 
10:295 (April 18) 1938. 

24. Ackerman, W., and Gompertz, L. M.: Microscopical Examination of the 
Fasting Stomach Contents and Its Diagnostic Value, M. Rec. 67:527-532 (April 
8) 1905. 

25. Jekel, L. G.: Diagnosis of Carcinoma of the Stomach from a Fragment of 
the Tumor Obtained During Routine Gastric Analysis, J. Lab. & Clin. Med. 21: 
836-838 (May) 1936. 

26. Schindler, R.; Necheles, H., and Gold, R. L.: Surgical Gastritis: A Study 
on the Genesis of Gastritis Found in Resected Stomachs with Particular Reference 
to the So-Called “Antral Gastritis” Associated with Ulcer, Surg., Gynec. & Obst. 
69: 21-286 (Sept.) 1939. 
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Gastritis —Thirteen cases of gastritis were studied. In 11 the 
diagnosis was verified by gastroscopic examination. No cases of atrophic 
eastritis were included in this study, since it represented the end stage 
of the inflammatory process and was analogous to the myocardial fibrosis 
seen with coronary arteriosclerosis. One patient was included in this 
eroup who did not have gastric symptoms at the time of examination 
but who had an average total cell count of 1,205 per cubic millimeter, 
with 34 per cent leukocytes. This patient, however, had quiescent 
pulmonary tuberculosis with some bronchiectasis. This case probably 
represented mild secondary gastritis as described by Kauffmann *° and 
by Konjetzny ** which had not reached a stage of severity in which it 
would cause gastric symptoms. In such a patient gastric symptoms 
would probably develop if an infection should develop anywhere in the 
body. This is analogous in principle with the “latent chronic” phase 
of chronic glomerulitis as described by Bell.** The average total cell 
count of the group with gastritis was 1,812 per cubic millimeter, with 
a range of 290 to 6,800 cells. The leukocytes averaged 40 per cent, 
with a range of 19 to 69 per cent. The highest single reading of a 
total count of 10,840 cells per cubic millimeter, with 87 per cent leuko- 
cytes, was found in a case of gastritis. 


COMMENT 


This study of 50 cases should be regarded as a preliminary report. 
A study of the cellular elements of the gastric contents, in our judgment, 
offers great possibilities for supplementing the information obtained by 
chemical, roentgen and gastroscopic procedures. This method of study 
is relatively simple and inexpensive. It also enables one to make 
numerical estimations indicating the severity of the gastritis present and 
the efficacy of treatment. The fact that our results are more or less 
in accord with those of other well known investigators lends authority 
to the procedure. Moreover, our conclusions from the standpoint of 
purely cytologic examination are in agreement with previous gastroscopic 
and surgical ones as regards gastritis in its secondary manifestations. 
For example, our observations confirm those of Walters and Sebening ** 
with respect to the incidence of gastritis in the United States, especially 
in association with ulcer. They are also in accord with Schindler’s * 


7 


27. Bell, E. T.: Diseases of the Urinary System, in A Text-Book of Pathology, 
ed. 2, Philadelphia, Lea & Febiger, 1934, pp. 382-402. 

28. Walters, W., and Sebening, W.: A Comparison of Lesions Associated with 
Duodenal Ulcer in Germany and in the United States, Minnesota Med, 15:579- 
584 (Sept.) 1932. 


. 29. Schindler, R.: Gastroscopy: The Endoscopic Study of Gastric Pathology, 
Chicago, University of Chicago Press, 1937, pp. 270-275. 
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observations that gastritis does not appear in stomachs with well adapted 
and rhythmically contracting stomas. 


SUMMARY 


A practical technic for study of the cellular elements of the gastric 
contents after an alcohol test meal is described in detail. Neutralizing 
the gastric acids in vivo was a definite aid in preserving the integrity 
of the cytoplasm of the cells of the gastric contents, but the nuclei could 
usually be differentiated from one another even though their cytoplasm 
had been digested away. 


Squamous cells constituted 16 per cent of the cells observed in smears 
of gastric contents, but they should be ignored when this method of 
study is used for the diagnosis of gastritis. The epithelial cells were 
the result of desquamation, while the leukocytes represented true cellular 
exudation. The leukocytic migration, or leukopedesis, probably occurs 
from capillaries near the gastric crypts into the lumens of the crypts 
and then into the lumen of the stomach. A rough estimation of the 
amount of mucus in the gastric contents showed that this was not in 
direct proportion to the degree of gastritis present. The only uniform 
trend of bacterial flora was in the group of cases of gastric carcinoma 
in which it was greatly increased. 


Patients with uncomplicated duodenal ulcer presented an essentially 


similar picture to that noted in a normal group. Patients with duodenal 
ulcer and stenosis had elevated total cell counts and leukocyte averages, 
indicating secondary gastritis. The results of the test in 3 cases of 
benign gastric ulcer would indicate that with gastric ulcer, per se, the 
gastric contents have essentially normal cytologic characteristics. Any 
elevated cell counts or leukocyte averages indicate associated gastritis. 
In cases of gastric carcinoma there are usually markedly elevated total 
cell counts and moderately elevated leukocyte averages. The size, type 
and location of the carcinoma as well as the associated gastritis are 
factors influencing the cytologic structure of the gastric contents. Seven 
patients with persistent gastric symptoms after gastric operations had 
slightly elevated total cell counts and leukocyte averages. Patients with 
gastrojejunal ulcer and a well functioning stoma had an essentially 
normal cell picture. If the stoma was partially stenosed, however, the 
total cell count and leukocyte average became elevated. Thirteen 
patients with gastritis presented elevated total cell counts and leukocyte 
averages. Multiple readings from fractionally aspirated specimens of 
gastric juice should be averaged in preference to relying on single 
specimens. This method of study offers great possibilities for the 
diagnosis of gastritis and permits a numerical evaluation of the response 
of the gastric mucosa to therapeutic measures. 





GENERAL ABDOMINAL LYMPHADENOPATHY 


WITH SPECIAL REFERENCE TO NONSPECIFIC MESENTERIC ADENITIS 


ABRAHAM O. WILENSKY, M.D. 
NEW YORK 


It has come to be fairly recognized that there exists in children and 
young adolescents an acute abdominal condition of moderate or severe 
grade, similar in its general manifestations to appendicitis, diverticulitis, 
etc., but in which the predominant discoverable observations at operation 
consist only of an inflammatory enlargement of the mesenteric and retro- 
peritoneal lymph glands in the ileocecal angle. The condition appears 
to be more common than is thought (Struthers ;* Freeman ; ? Heusser ; * 
Wilensky and others *), and in a series collected by Short ° it was found 
to occur in 6 per cent of 200 cases. The condition comes mostly under 
the direct observation of pediatricians and surgeons. An atmosphere 
of anxiety prevails. 

The general clinical facts concerning this condition are as follows: 

The patient is usually between 3 and 18 years of age ( Wilensky ; ** 


Short; * Freeman;? Struthers‘), but the condition has been reported 
as occurring in young adults, and in 200 cases collected by Heusser,*® 
Guleke ®* and Sennels* the incidence was chiefly in the age groups 
between 10 and 20 years. The illness assumes for the most part the 
picture of a fairly acute attack, but recurrences and recrudescences of 


1, Struthers, J. W.: Mesenteric Lymphadenitis Simulating Appendicitis, 
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6) 1920; Nonspecific Granuloma of the Intestine, M. J. & Rec. 185:445 (May 4) 
1932. (b) Wilensky, A. O., and Hahn, L. J.: Mesenteric Lymphadenitis, Ann. 
Surg. 83:812 (June) 1926. (c) Wilensky, A. O., and Moschcowitz, E.: Nonspecific 
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the condition may uncommonly occur and lead to the clinical picture of 
a chronic ailment. 


The symptoms of an acute attack are as follows: The patient is 
seized with abdominal pain, which is of varying severity and can 
generally be traced to the right side of the lower part of the abdomen, 
occasionally extending to the left side. The abdominal symptoms are 
not as distinct as those of appendicitis or of some other acute intra- 
abdominal conditions. In the absence of complications there is no 
boardlike hardness of the abdominal muscles, no Blumberg pain, no 
Rovsing symptom, no resistance and no vomiting; there remains only 
the pain to deep palpation, centering about the navel or in the right iliac 
fossa. In the cases of more serious involvement there is evidence of a 
definite general toxic reaction as shown by a high temperature and a 
high leukocyte count (20,000 per cubic millimeter) in contrast to the 
relatively insignificant local symptoms. 

The inflamed mesenteric glands present all kinds of nonspecific 
inflammation, from the simple hyperplasias and sinal catarrhal exudates 
to purulent fusions and frank abscess formation. Nonspecific giant cells 
and formations sometimes occur. In cases of severe involvement forms 
of peritonitis occur, either by transudation of infectious material or by 
perforation of glandular abscesses. 

In spite of the fact that the mesenteric lymphadenitis is always 
secondary, it presents itself with its clinical symptoms as a complete, 
independent picture in which sometimes the source of infection is veiled 
and/or at other times difficult or impossible to locate. The name 
“lymphadenitis mesenterialis’ has the same justification as “lymph- 
adenitis colli” when after the reduction and retrogression of an intraoral 
infection the inflammation of the cervical lymphatic apparatus becomes 
dominatingly prominent. Mesenteric lymphadenitis is thus frequently 
the first concrete revelation of an intra-abdominal inflammation in a 
form simulating a mild or symptomless appendicitis, typhlitis or enteritis. 

This form of mesenteric adenitis must be differentiated from and/or 
integrated with the acute intra-abdominal conditions common to this 
period of life, such as appendicitis, diverticulitis of Meckel’s diverticulum 
or intussusception, and possibly from influenza and other forms of 
infectious gastrointestinal disease. As the clinical picture and the 
available laboratory diagnostic aids are not specific, the differentiation 
is always difficult and frequently impossible. One is impelled by anxiety 
to make a correct differentiation, and commonly one is compelled to 
establish the true condition of affairs only by means of an operative 
abdominal exploration. 


The attacks subside as a rule. In some cases there is only one attack; 
in others (uncommonly) the attacks recur at intervals of weeks or 
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months, the child being apparently well during the intervening periods. 
In some the attacks will continue to recur until, under the diagnosis of 
chronic appendicitis, an appendectomy is done, and in a large proportion 
of these there will be freedom from symptoms thereafter. In the 
remainder recurrences still follow at later periods in the continued 
absence of any definite knowledge as to the cause of the abdominal pain 
and/or even when the apparent or discoverable source of infection is 
healed. For example, it is possible that pain will remain after the 
removal of an appendix which shows pathologic evidence of disease. 

Such intra-abdominal lymphadenopathy, in contradistinction to 
lymphadenopathy in other parts of the body, has never received proper 
attention. The purpose of this communication is to study this subject 
with special reference to that form of intra-abdominal lymphadenopathy 
which since my first communication in 1920 has been, for want of a 
better terminology, classified among the “nonspecific” diseases. 

The term “nonspecific” as used in this communication is intended 
to convey the thought that the essential cause of the glandular enlarge- 
ment under discussion is not specifically known at the time of writing. 
The term might be better paraphrased as “nonclassifiable.” In con- 
formity with this, there will be no reference to specific forms of 
lymphadenopathy—either those due to specific infecting agents, such as 
those causing typhoid, tuberculosis or syphilis; those due to neoplastic 
change, such as the forms of lymphosarcoma; or those bordering on 
inflammatory or neoplastic disease, such as Hodgkin’s disease—except 
as an incidental matter unavoidably suggested by the discussion of 
nonspecific mesenteric adenitis. 

This résumé of my experiences with nonspecific adenopathy in the 
mesenteric lymph nodes and of other published experience has been 
stimulated by the considerable and progressive interest shown by the 
increasingly large number of reports in the literature. Because 
mesenteric adenitis is fairly common; because it may simulate any of 
numerous acute surgical conditions; because in many cases the lesion 
seems limited to the lymph nodes and no primary, preceding lesion is 
demonstrable, and because, in other cases, incompletely understood 
pathologic change is present in anatomically related tissues or structures, 
a diversity of opinion has resulted in the explanation of the pathogenesis 
and biologic development of nonspecific lymphadenopathy in the 
mesenteric lymph nodes, in the interpretation of the demonstrable 
pathologic anatomic manifestations and in the differentiation and 
integration of the lymph node lesion in the total clinical entity. 

Because of these facts and in an attempt to find the true biologic 
and etiologic place of mesenteric adenitis, I shall assemble, correlate and 
evaluate all the available factual matter and experience regarding 
nonspecific mesenteric lymphadenitis and compare this with that relating 
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to other forms of known mesenteric lymphadenopathy. The proper 
integration of this factual matter should enable one to establish the 
accuracy of any conclusion the assumption of which seems to be indicated. 


HISTORICAL CONSIDERATIONS ® 


Mead ® has recently summarized the available historical knowledge. 
It appears that the vague references found in the writings of Herophilus 
were crystallized into definite knowledge by the Italian Aselli *® in 1627. 
In 1651 a Frenchman, Pecquet,"! was able to trace the flow of the lymph 
through the thoracic duct and the subclavian vein into the heart. In 
1653, Rudbeck** (Sweden) discovered the lymph vessels of the 
mesentery, and in 1664, Swammerdam* (Netherlands) demonstrated 
the valves in the lymphatic vessels. In 1677, Peyer** (Switzerland) 
described the lymphoid follicles in the terminal part of the ileum, since 
known by his name (Peyer’s patches). Between 1765 and 1770, 
Hewson ** (England) compared similar lymphatic structures in birds, 
fishes and reptiles with those previously described as observed in human 
beings. 

In the eighteenth century, Hunter and Hunter ** recognized and 
emphasized the limitation of the absorptive function of these vessels. In 
1825, Gaspard?’ showed that part of the absorptive function also 
occurred through the venous radicles. In 1850 Ludwig ** demonstrated 


the modern view of the physiologic relation between the capillary blood 
vessels and the lymphatic channels through the diffusion of fluid from 
the blood channels and the formation of lymph. In 1861 and 1863, 
Hiss *® investigated the structure of the lymphatic glands and the 
lymphatic vessels. 


8. Garrison, F. H.: History of Medicine, Philadelphia, W. B. Saunders 
Company, 1921. 

9. Mead, C. H.: Mesenteric Lymphadenitis Simulating Acute Appendicitis: 
A Quantitative Study of Size of Normal Mesenteric Lymph Nodes, Arch. Surg. 
30:492 (March) 1935. 

10. Aselli, G.: De lactibus sur lacteis venis, Milan, apud J. B. Bedellum, 1627. 

11. Pecquet, J.: Experimenta nova anatomica, Paris, J. Tollium, 1651. 

12. Rudbeck, O.: Nova exercitatio anatomica exhibens ductos hepaticos aquosos 
et vasa glandularum serosa, Westeras, Sweden, 1653. 

13. Swammerdam, cited by Garrison.® 

14. Peyer, J. C.: Exercitatio anatomico-medica de glandulis intestinorum, 
Schaffhausen, Onuphrius et Waldkirch, 1677. 

15. Hewson, W., cited by Garrison.® 

16. Hunter, J., and Hunter, W., cited by Garrison.* 

17. Gaspard, B.: Mémoire sur l’introduction des substances dans les artéres des 
animaux vivans, in J. de physiol. expér. 5:399, 1825. 

18. Ludwig, C., cited by Garrison.® 

19. Hiss. W., cited by Garrison.® 
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As early as 1723, Sydenham,”° according to Bertein and Worms,” 
described enlargement of the mesenteric glands in children and Monro ** 
(1760) described enlargement of the lymph nodes of the head, axilla 
and inguinal regions. More detailed pathologic knowledge of the 
mesenteric glands was contributed by Werner and Feller ** in 1784 
(atrophy and hardening of the mesenteric nodes) and by Cruikshank ** 
in 1786 (numerical distribution of the mesenteric glands). In 1775 the 
term “tabes mesenterica’’ was coined by Ball*> for this condition and 
has continued to be used. In 1787 Mascagni ** described a form of 
disease which caused the lymph nodes to harden and grow smaller. 
Various enlargements of the mesenteric glands were further described 
by Virchow ** in 1853. 

Early reports were made from observations recorded post mortem, 
and knowledge regarding the lymph nodes especially came about mostly 
through the pathologic manifestations ; enlarged mesenteric lymph nodes 
were found, discrete or matted together in smaller or larger masses, and 
there were various degrees of suppuration, caseation and/or calcification. 
Competent laboratory data were, of course, lacking; nevertheless, the 
lesion was accepted as tuberculous. As late as 1909, “tuberculous” 
mesenteric lymphadenitis was so little described that Machtle ** could 
find only 14 cases recorded in the literature. Other forms of nonspecific 
inflammatory lymphadenitis had not yet been differentiated and 
investigated. 


As soon as modern abdominal surgery became established, observa- 
tions of the presence of enlarged mesenteric lymph nodes increased in 
number. All kinds of enlargements were recorded, and because of 
insufficient laboratory investigation the conditions were still all assumed 
to be of tuberculous origin. Later there was confusion in the laboratory 
investigations and in their interpretation; it was not always possible to 


20. Sydenham, cited by Bertein and Worms.?1 

21. Bertein, P., and Worms, G.: Les adénopathies du mésentére, Gaz. d. hop. 
82:1291, 1909. 

22. Monro, A. (Secundus): De venis lymphaticis valvulosis et de earum in 
primis origine, Thesis, Leipzig, 1760; Berlin, G. A. Lang, 1761. 

23. Werner, P. C. F., and Feller, C. G.: Vasorum lacteorum atque lympha- 
ticorum anatomico-physiologica descriptio, Leipzig, S. L. Crusium, 1784. 

24. Cruikshank, M.: Anatomie des vaisseaux absorbants du corps humain, 
translated from the English by Petite-Radel, Paris, Froullé, 1787. 

25. Ball, G.: De tabes mesenterica, Edinburgh, Balfour & Smellie, 1773. 

26. Mascagni, P.: Vasorum lymphaticorum corporis historia et iconographia, 
Sennis, ex. typog. P. Carli, 1787. 

27. Virchow, R.: Zur pathologischen Physiologie des Bluts. Die Bedeutung der 
Milz- und Lymphdriisen-Krankheiten fiir die Blutmeschung (Leukamie), Virchows 
Arch. f. path. Anat. 5:43, 1853. 

28. Machtle, H.: Ueber die primare Tuberkulose der mesenterialen Lymph- 
driisen, Beitr. z. klin. Chir. 59:50, 1908. 





76 ARCHIVES OF SURGERY 


demonstrate tubercle bacilli, and the differentiating interpretation of 
foreign body giant cells as distinguished from the Langhans cell was not 
often made. Finally the various cutaneous tests for tuberculosis 
segregated a group of conditions in which tuberculous infection could 
be excluded and in which cultivations of the common pyogenic organisms 
could be and were made from the lymph node tissue. 

The modern history of mesenteric adenitis began with my com- 
munication in 1920, in which I described 3 cases illustrating different 
types or stages of nonspecific mesenteric lymphadenitis and pointed out 
that some intra-abdominal abscesses formerly ascribed to the appendix 
may in reality have resulted from the breaking down of the mesenteric 
nodes, particularly when a fecal discharge had never been noted in the 
course of subsequent healing of the operative wound. 

Struthers’* paper in 1921 was confined to tuberculous mesenteric 
adenitis but is of importance for this discussion, in that Struthers pointed 
out, apparently for the first time, that in cases of acute or subacute 
appendicitis there is practically never any associated enlargement of the 
regional lymph nodes—a curious clinical fact easily explainable on 
anatomic grounds. 

In 1922, Walker *® emphasized the importance of keeping in mind 
the possibility of calcification in the mesenteric nodes, which roent- 
genographically has repeatedly been misinterpreted as ureteral calculi. 
This phase of the subject will be discussed later. 

In 1923, Heusser * brought out the fact that there was no definite 
basis for considering some of these conditions tuberculous. He examined 
the excised inflamed glands bacteriologically and pathologically and 
failed to obtain evidence of tuberculosis by culture, guinea pig inoculation 
or the antiformin method. Neither could he demonstrate bacteriologically 
the presence of any other organism. He gave a résumé of the clinical 
findings based on 40 cases, in 29 of which the patients were under 15 
years of age. Heusser speculated concerning the possible role of intestinal 
parasites in the etiology of the syndrome. 

In 1924, Symmers *° pointed out that Hodgkin’s disease produces a 
type of mesenteric lymphadenitis which can be confused with the simple 
or with the tuberculous variety. 

In 1925, Wagner ** reported a case in which the lymphadenitis had 
a definite traumatic origin, a blow over the cecum producing typhlitis 
with subsequent local adenitis. 


29. Walker, J. T.: Relation of Calcified Abdominal Glands to Urinary Surgery, 
Lancet 2:1213 (Dec. 9) 1922. 


30. Symmers, D.: Clinical Significance of Pathological Changes in Hodgkin’s 
Disease, Am. J. M. Sc. 167:313 (March) 1924. 

31. Wagner, J.: Acute Mesenteric Lymphadenitis Following Trauma and 
Simulating Acute Appendicitis, Internat. J. Med. & Surg. 38:113, 1925. 
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Since 1925 increasingly frequent reports in the literature have 
testified to the abundant interest in this subject, especially because of 
its clinical importance in differentiating the lesion from other and perhaps 
more important surgical emergencies (appendicitis, diverticulitis, 
typhlitis, ileitis, etc.). Most of the literature has come from the United 
States and France; a little has come from Italy, and very little indeed 
has come from Germany. This probably indicates and reflects changed 
world conditions in scientific and medical matters. The observers, mostly 
clinicians, include, to mention only a few, Brennemann,** (relation of 
throat infection to abdominal infection), Mead ® (anatomic and clinical 
studies), Ireland ** (studies in etiology), Adanis and Olney,** Klein ** 
and Foster ** (all clinical studies), Alvarez,®°* Parini** and Golden *° 
(chronic abdominal pain in relation to enlargement of the abdominal 
lymph glands and to calcified mesenteric glands). The substance of the 
observations of these authors will be referred to many times in the 
following communication. 


ANATOMY *° 


Accurate knowledge of the normal anatomy and distribution of the 
lymph glands is necessary and for this subject should include especially 
the nodes correlated usually with the small intestine and the proximal 
half of the large intestine. 

32. Brennemann, J.: The Abdominal Pain of Throat Infections, Am. J. Dis. 
Child. 22:493 (Nov.) 1921; The Clinical Significance of Abdominal Pain in 
Children, Surg., Gynec. & Obst. 34:344 (March) 1922; Throat Infections in 
Children, Arch. Pediat. 42:145 (March) 1925; The Abdominal Pain of Throat 
Infections in Children and Appendicitis, J. A. M. A. 89:2183 (Dec. 24) 1927. 

33. Ireland, J.: Etiologic Factors of Mesenteric Lymphadenitis, Arch. Surg. 
36:292 (Feb.) 1938. 

34. Adams, W. E., and Olney, M. B.: Mesenteric Lymphadenitis and the Acute 
Abdomen: Report of Thirteen Cases, Ann. Surg. 107:359 (March) 1938. 

35. Klein, W.: Nonspecific Mesenteric Adenitis: A Report of One Hundred 
and Forty Cases, Arch. Surg. 36:571 (April) 1938. 

36. Foster, A. K., Jr.: Disease of the Mesenteric Lymph Nodes: Its Relation 
to Appendicitis, Infections of the Gastro-Intestina! Tract and Generalized Diseases ; 
Report of One Hundred and Twenty-Three Cases; Discussion of Possible Etiology 
and Treatment, Arch. Surg. 36:28 (Jan.) 1938. 

37. Alvarez, W. C.: Mesenteric Lymphadenitis in Adults: A Cause oi Pseudo- 
Appendicitis, Indigestion, Diarrhea and Arthritis, M. Clin. North America 14:605 
(Nov.) 1930. 

38. Parini, A.: Contributo allo studio delle sindromi addominali da adenopatie 
del mesentere, Arch. ital. di chir. 56:314, 1939. 

39. Golden, R.: Observations on Small Intestinal Physiology in the Presence 
of Calcified Mesenteric Lymph Nodes, Am. J. Roentgenol. 35:316 (March) 1936. 

40. Ludwig, C. F. W., and Schweigger-Seidel, F.: Die Lymphgefasse der 
Fascien und Sehnen, Leipzig, S. Hirzel, 1872. von Bergmann, in Holmes, T.: A 
System of Surgery, Theoretical and Practical, in Treatises by Various Authors, 
revised by J. H. Packard, Philadelphia, H. C. Lea’s Son & Co., 1881. 
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In 1786, Cruikshank ** thought that the mesenteric nodes varied in 
number from one hundred and thirty to one hundred and fifty. In 1787, 
Mascagni *® had a more detailed knowledge of the lymph nodes in 
general—their general shape, their organization into groups and the 
relation of their growth to that of the body in general and to the age of 
the patient (pubescent enlargement and senescent atrophy). A century 
later, in 1889, Wullenweber ** undertook the first quantitative study of 
the size of the abdominal lymph nodes. The last reported study along 
these lines was done by Mead® in 1935. He thought that the total 
number of mesenteric nodes varies greatly (from about thirty in a 
premature stillborn infant to nearly three hundred in another full term 
stillborn infant), and he expressed the opinion that there is evidence of 
an increase in the size of the normal glands up to puberty. 

The modern knowledge of the normal anatomy of the mesenteric 
lymph nodes ** is contained in all modern textbooks, and an especially 
fine description is given in Tobias’ translation of Rouviére’s *** book on 
the anatomy of the human lymphatic system. All of these sources have 
been used for the following résumé. 


The Lymph Nodes of the Mesentery.—These nodes, the mesenteric 
nodes proper, form a group which is numerically the greatest in the 
body. Cruikshank ** appraised their number as approximately one 
hundred and thirty to one hundred and fifty ; Krause,** as one hundred 
to two hundred, and Descompes and Turnesco,** as forty-five to one 
hundred and eighty. The number of lymph nodes found in the mesentery 
between its intestinal and fixed borders is greater opposite the jejunum 
than opposite the ileum and decreases as the ileocecal junction is 
approached. The number of lymph nodes in any given segment of the 
mesentery is directly proportional to the width between its fixed and 
free borders (Descompes and Turnesco; ** Turnesco **). As a general 
rule the largest nodes are those at the root, and the nodes gradually 
become smaller as the intestine is reached. The mesenteric lymph nodes 


41. Wullenweber, E.: Zur normalen und pathologischen Anatomie der Mes- 
enterialdriisen, Kiel, A. F. Jensen, 1889. 

42. (a) Rouviére, H.: Anatomy of the Human Lymphatic System, translated 
by M. J. Tobias, Ann Arbor, Mich., Edwards Brothers, Inc., 1938. (b) Rouviére, 
H., and Valette, G.: De la régénération des ganglions lymphatiques et du rétablis- 
sement de la circulation interrompue dans une voie lymphatique, Ann. d’anat. path. 
14:79 (Feb.) 1937. 

43. Krause, C. F. T.: Handbuch der menschlichen Anatomie, ed. 3, Hanover, 
Hahn, 1876-1881. 

44. Descompes, P., and Turnesco, D.: Les vaisseaux lymphatiques du gros 
intestin et leurs ganglions, Bull. et mém. Soc. de chir. de Paris 48:1345 (Dec. 6) 
1922. 

45. Turnesco, D.: Le mésentére. Etude d’anatomie chirurgicale, Thesis, Paris, 
no. 339, 1923. 
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appear to be distributed without order in the substance of the mesentery. 
()ne may, however, divide these nodes into three principal groups: (a) 
the peripheral, or juxtaintestinal, (b) the middle and (c) the central. 

The mesenteric glands are situated between the layers of the 
mesentery and are grouped as follows: one group adjacent to and in 
correlation with the small intestine, in the terminal arborization of the 
superior mesenteric artery ; a second among the primary branches of the 
vessels, and a third along the trunk of the artery. 


The Cecal and Appendical Lymph Nodes.—These accompany the 
branches uf the ileocolic artery. Each of these branches is accompanied 
by a group of lymph nodes, all of which represent offshoots of a central 
chain which is arranged along the main stem of the ileocolic artery. 


The Ileocolic Glands—These glands number from ten to twenty, 
surround the ileocolic artery and are for the most part grouped near 
the duodenum and on the lower part of the trunk and branches of the 
artery, as follows: (@) ileal, in relation to the ileal branch of the artery ; 
(b) anterior ileocolic, near the wall of the cecum; (c) posterior ileocolic, 
in the angle between the ileum and the colon but behind the cecum at 
its junction with the ascending colon; (d) a single gland, between the 
layers of the mesenteriolum of the vermiform process, and (e¢) right 
colic, along the medial side of the ascending colon. 


The mesenteric glands receive afferents from the jejunum, the ileum, 
the cecum, the vermiform process and the ascending and transverse parts 
of the colon; their efferents pass to the preaortic glands. 


The Appendical Group—tThis is inconstant. It was reported by 
Lafforgue ** to be present in only 27 per cent of the cases and by Tixier 
and Viannay ** to be present in 54 per cent. When this group is present, 
there is usually found but one node, placed either at the medial angle of 
the base of the appendix, in the mesoappendix or more laterally, “in the 
angle which separates the ileocaecal appendix and caecum ‘rom the small 
intestine . . . between the two leaflets of the appendicular fold” 
(Clado **). This last location is the usual one for the “appendicular 
lymph node,” according to Clado.** In addition, disseminated nodules 
may be found in the mesoappendix, since the number of appendical nodes 
may reach four (Lafforgue **) or even eight (Tixier and Viannay *’). 
And, finally, the appendical group may be represented by an ileocolic 


46. Lafforgue, E.: Recherches anatomiques sur l’appendice vermiculaire du 
caecum, J. internat. d’anat. et de physiol. 10:141-167, 1893. 

47. Tixier, L., and Viannay, C.: Notes sur les lymphatiques de l’appendice 
iléo-caecal, Lyon méd. 86:471, 1901. 

48. Clado: Appendice caecal, anatomie, embryologie, anatomie comparée: 


sactériologie normale et pathologique, Compt. rend. Soc. de biol. 4 (pt. 2) :133, 
1892, 





80 ARCHIVES OF SURGERY 


lymph node which has become partially engaged between the folds of the 
mesoappendix. The extreme variability in the disposition of the nodes 
in the mesoappendix renders useless any topographic classifications which 
have been made of these nodes. 


The Lymphatics of the Lower Part of the Ascending Colon.—These 
pass by collecting vessels to the paracolic nodes, the flow being in a 
downward direction, along the paracolic arterial arches toward the 
inferior extremity of the ileocolic chain. According to Descompes and 
Turnesco,** those from the upper part of the ascending colon accompany 
the paracolic arterial arch in an ascending manner to the lymphatic chain 
adjoining the middle colic artery. When the right colic artery exists, 
part of the lymphatic drainage from the ascending colon is also carried 
by the lymphatics which accompany the artery to the superior nodes of 
the ileocolic chain. Franke,*® by experiments on the newborn, showed 
that some of these lymphatics also enter in connection with the perirenal 
lymphatic paths. 

The Ascending Ileocolic Group.—This is composed of small paracolic 
nodules, placed along the ascending branch of the ileocolic artery and 
on the medial border of the ascending colon; they present the same 
general arrangement as do the other paracolic lymph nodes, to be 
described. 


The Anterior Cecal Group.—tThis is formed by one to three small 


nodules. These are placed in the mesentericocecal fold raised by the 
anterior cecal artery, as well as on the anterior wall of the cecum below 
and to the outer side of this fold. 


The Posterior Cecal Group—tThis accompanies the posterior cecal 
artery. It appears to be a continuation of the central ileocolic chain. 
This group consists of a short chain of lymph nodes which commences 
above, at the angle formed by the ileum with the ascending colon. From 
this point the chain extends outward and downward, at first in the 
cecocolic groove and then along the posterior surface of the cecum to 
the vicinity of the root of the appendix. 

Mead ® in 1935 and Foster ** in 1938 described and emphasized again 
the importance of these anatomic studies on the basis of the fact that 
accurate knowledge of the pathology of the mesenteric glands must be 
based on accurate knowledge of their number, to; »graphic distribution 
and normal appearances and especially of their normal size. It seems 
impossible to obtain satisfactory data, according to Mead,° because 
absolutely normal glands are found only in stillborn infants, and 
sufficiently abundant material is difficult to obtain. For this reason 
Mead’s® study, as he himself said, has not yielded conclusive results. 


49. Franke, K.: Ueber die Lymphgefasse des Dickdarmes, Arch. f. Anat. w. 
Entwcklngsgesch., 1910, p. 191. 
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The truth seems to be that, except for a general plan, there is no 
constancy in the presence, number, distribution or size. Frequently, 
under the stress of disease, collections of lymphadenoid tissue invisible 
in health to the naked eye are hypertrophied and swell until they become 
perceptible to the palpating finger and visible to the naked eye. For 
all of these reasons the possible variations are numerous. 


PHYSIOLOGY 


To differentiate a true pathologic abnormality it is necessary to 
understand and appreciate the general effect of nutrition, accident and 
disease on the morphologic appearance, size, abundance and distribution 
of the lymphatic glands. The report of the status lymphaticus investiga- 
tion committee (Young and Turnbull ®°) showed that the comparison 
of normal and abnormal values could not be correlated well with the 
influence of the general forms of accident and disease (accidents, burns, 
hemorrhage, poisoning, epilepsy, foreign bodies, drowning, pneumonia, 
gastroenteritis, intussusception, volvulus, intestinal obstruction) on the 
amount of lymphoid tissue. 

Some idea of the effect of inanition, which Mead ® correlated with 
acute and chronic forms of infection, may be gained from Boyd’s ™ 
studies, which showed that the weight of the thymus gland (an important 
organ in the reticuloendothelial system) decreased when illness lasted 
more than twenty-four hours. Pediatricians in general are in complete 
accord with Jackson’s ** conclusions that lymphoid structures, such as 
the mesenteric nodes, undergo atrophy with inanition and that in all 
acute or subacute disease processes the nodes tend to be somewhat 
atrophic. 

Enlargement of the solitary and aggregated collections of lymph- 
adenoid tissue of the intestinal tract and of the mesenteric glands is 
commonly an accompaniment of marantic conditions in infants. This 
probably is related to the almost constant intestinal indigestion which 
is present and which in turn has important relations to bacterial activity 
in the intestinal canal. 

There seems to be a definite relation between the presence of lymph- 
adenoid tissue and bacterial disease. The presence of extraordinary 
aggregations of this tissue at certain points (notably at the upper end 
of the alimentary canal and in the terminal part of the small intestine), 
Where bacterial activity either commences or is reenforced and 


50. Young, M., and Turnbull, H.: An Analysis of the Data Collected by the 
Status Lymphaticus Investigation Committee, J. Path. & Bact. 34:213 (March) 
1931. 

51. Boyd, E.: The Weight of the Thymus Gland in Health and in Disease, 
Am. J. Dis. Child. 43:1162 (May) 1932. 

52. Jackson, cited by Brennemann.?2 





82 ARCHIVES OF SURGERY 


reactivated, indicates that these are strategic points and that the 
lymphadenoid tissue is an important combatant of bacterial activity, 

Thompson ** has shown that this is also tied up with vitamin A 
activity. In the rabbit the lymphoid tissue of the alimentary canal 
normally contains gram-positive bacteria. A diet deficient in vitamin A 
produced a marked increase in the number of organisms in the lymphoid 
tissue, so that not only were the orga 1isms scattered abundantly through- 
out the deeper follicles, but they were massed in colonies as if they were 
multiplying locally. Especially was this the case in the lymphoid tissue 
of the vermiform appendix. The lymphoid follicles also began to show 
signs of atrophy and, in the later stages, xerophthalmia. In these cases 
the lymphoid follicles were represented by only a very thin layer of 
leukocytes. After sufficient administration of carotene in oil it was 
found on postmortem examination that active regeneration was present 
in all lymphoid structures. 

Hellman and White ** and Hammar ** noted in cases of various 
general illnesses and infections that the lymph nodes apparently remain 
essentially unchanged and that local conditions do not affect the entire 
lymphoid structure. This, however, is a matter only of degree of involve- 
ment, and one should not be misled by this statement. It is important 
to remember that ordinarily and in any and all specific instances local 
infections do have secondary effects in the lymph nodes which are 
anatomically in relation with the seat of the primary infection and that 
these become swollen, reddened and the seat of an inflammatory reaction. 
In the discussion of mesenteric adenitis, especially, this should be kept 
in mind, and it will be referred to many times in this communication. 
Hellman and White ** and Hammar *® expressed the belief that the 
reaction of the lymphoid tissues to infection is late and that it proceeds 
parallel to the formation of antibodies. 

This miscellaneous evidence is presented to emphasize the difficulties, 
more than occasionally encountered, which make difficult or of doubtful 
accuracy any interpretation of any lymph node enlargement which, 
encountered during a laparotomy, is not easily correlated with the clinical 
picture in any or all of its manifestations. 

A constant variable physiologic fluctuation occurs with the different 
phases of life even during relatively healthy periods and is a nonspecific 
phenomenon common to many diseases. For instance, fever has an 


53. Thompson, H. G.: The Lymphoid Tissue of the Alimentary Canal, Brit. 
M. J. 1:7 (Jan. 1) 1938. 

54. Hellman, T. J., and White, G.: Das Verhalten des lymphatischen Geweber 
wahrend eines Immunisierungprozesses, Virchows Arch. f. path. Anat. 278:221, 
1930. 

55. Hammar, J. A.: Zur Frage der Thymusfunction, Ztschr. f. mikr.-anat. 
Forsch. 25:97 (Aug.) 1931. 
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effect on the lymph nodes; it decreases the delivery of the lymph into 
the peripheral circulation. This has recently been studied by Doan.* 
The hyperpyrexia was produced in many ways, including physical and 
bacteriologic means. Unless the period of sustained fever is unduly 
prolonged, increased circulation and regeneration occur fairly quickly, 
and this can be measured in terms of the leukocytosis which follows. 

The superlatively developed absorptive function of the intestinal tract 
combined with the constant presence of bacteria in the intestinal lumen 
creates a situation in which the passage of bacteria from the interior 
of the bowel into the associated lymphatic vessels and glands must be 
considered an almost normal and physiologic phenomenon. Although 
manifestations of the reaction of the host’s defense mechanism against 
this continuous onslaught of bacteria (i. e., disease) are not apparent, 
it must be true that lymphatic enlargement will take place and in certain 
instances persist. In the ordinary stress of health and disease and under 
proper circumstances this would tend to complicate attempts at integra- 
tion of the presence of enlarged mesenteric nodes into a given symptom 
complex in which other pathologic change is not demonstrable. Similar 
lymphatic enlargements are commonly seen in the neck or in the axilla 
and indicate to the trained clinician a similar mechanism and pathogenesis. 

According to Rouviére and Valette **” and Teneff,** a certain amount 
of regeneration of the lymph glands can take place after their destruc- 
tion by injury or disease. 

ETIOLOGY 


The following résumé of the available factual knowledge regarding 


the etiology °* of general intra-abdominal and/or nonspecific mesenteric 

56. Doan, C. A.: Peripheral Blood Phenomena and Differential Response of 
Bone Marrow and Lymph Nodes to Hyperpyrexia, Radiology 30:382 (March) 
1938. 

57. Teneff, S.: Recherches expérimentales sur la guérison des plaies, sur la 
néoformation, et sur les greffes autoplastiques des ganglions lymphatiques, Lyon 
chir. 31:540 (Sept.-Oct.) 1934. 

58. Acuna, M.; Brachetto-Brian, D., and Macera, J. M.: Infection bacillaire 
d'origine intestinale chez un enfant de deux ans, Compt. rend. Soc. de biol. 93:1014, 
1925. Boettiger, K.: Zur Casuistik der Purpura fulminans, Arch. f. Kinderh. 85: 
239 (Nov. 27) 1928. Brunsgaard, E., and Thyrotta, T. L.: Gonococcus Meningitis 
with Gonococcus Purpura, Norsk mag. f. legevidensk. 85:809, 1924. de las 
Albercas, E. L.: Tuberculosis de los ganglios mesentericos primitivos y congenita, 
Arch. espafi. de pediat. 9:687, 1925. Guelliot, O.: Note sur trois cas de purpura 
infectieux foudroyant, Union méd. et scient. du nord-est 8:25, 1884. Hollenbach, 
F.: Pseudoappendizitis, hervorgerufen durch Tuberkulose der Mesenteriallymph- 
driisen, Deutsche med. Wehnschr. 47: 125 (Feb. 3) 1921. Iselin, H.: Durchbruch 
der vereiterten tuberkulésen mischinfizierten Mesenterialdriisen, Cor.-Bl. f. schweiz. 
Aerzte 48:1569, 1918. Kénig: Purpura fuliminans bei ein 19 monatigen Kinde, 
Ztschr. f. Kinderh. $2:282, 1922. Le Bourdellés, B.: De la méningicoque a 


(Footnote continued on next page) 
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adenitis falls into a number of classifications. Some of these give direct 
evidence, and the others are of variable value as indicating by analogy 
important positive and negative information regarding the etiology and 
pathogenesis of nonspecific mesenteric adenitis. 

Anatomic Variations.—Royster’s *® assumption might possibly fall 
into the class of anatomic variation. He stated the opinion that the 
cause in some cases of mesenteric lymphadenitis is a lymphatic block 
around the appendix and that the removal of the appendix mechanically 
releases the block. Nevertheless, it seems to me that this is forcing 
the issue much too hard. Whether this, too, may have some relation 
to the suggestion of Ireland, that a kinking, twisting or obliteration of 
the lumen of the appendix may be a possible factor in some patients, 
is highly problematic and is not very well supported by an experience 
of only 2 cases. 

General Factors ——A list of the agents which can cause generalized 
lymphadenopathy (in which the mesenteric glands may take part) 
includes many besides the following conditions: infections of the upper 
respiratory tract, glandular fever, exanthems, typhoid, influenza, tuber- 
culosis, syphilis, many cutaneous diseases, poisoning due to certain 
metals, marked intestinal inflammation, ulcers of the intestines (espe- 
cially those of long duration), actinomycosis, leukemia, sarcoma, Hodg- 
kin’s disease, metastatic carcinoma, rickets, scurvy, status lymphaticus, 
foci of infection of various types and even intestinal stasis. As far as 
mesenteric adenitis of the kind under discussion in this paper is con- 
cerned, the probability is that in many cases the assumed cause of 
mesenteric adenitis is only a conjecture, in which case the lymphadenop- 
athy could conceivably be related to any one of the aforementioned 
factors. 

A bizarre case of generalized adenopathy in which there was mesenteric involve- 
ment was reported by Barker and Wood,®° of the Johns Hopkins Hospital. In 
1919 and in 1932 attacks of “influenza” in an adult Negro were followed by a 
progressive development of rather severe thyrotoxicosis. In October 1932 a course 


of iodine (compound tincture, 3 cc. per diem) was followed by eosinophilia and 
persistent fever, after which the iodine was omitted temporarily to be resumed 
forme purpurique, Presse méd. 33:660, 1925. Lund, F. B.: Tuberculosis of the 
Mesenteric Glands Simulating Appendicitis, Boston M. & S. J. 167:918, 1912 
McCririck, T.: Purpura Fulminans as a Sequel of Scarlet Fever, Brit. J. Child. 
Dis. 9:154, 1912. Melman, R. J.: Tabes Mesenterica Following Influenza, New 
York M. J. 113:147 (Jan. 22) 1921. Morawitz, P.: Zum Problem der Purpura 
fulminans, Miinchen. med. Wehnschr. 73:1559 (Sept. 17) 1926. Moreau, L., and 
van Bogaert, L.: Tuberculose primitive des ganglions du mésentére, Arch. 
franco-belges de chir. 25:888, 1922. Risel, H.: Ein Beitrag zu den Purpura- 
Erkrankungen, Ztschr. f. klin. Med. 58:163, 1905. 

59. Royster, cited by Freeman.? 

60. Barker, W. H., and Wood, W. B.: Severe Febrile Iodism During the 
Treatment of Hyperthyroidism, J. A. M. A. 114:1034 (March 23) 1940. 
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(saturated solution of potassium iodide) with disastrous effect as regards intensifi- 
cation of all the symptoms of iodism including dryness of the mouth and throat, 
papular rash, high fever (with no demonstrable streptococci or diphtheria bacilli 
in the throat and a negative blood culture) and finally death twenty-one days after 
the iodine therapy had been instituted. 

The postmortem diagnosis was “hyperplasia of the thyroid; enlargement of the 
thymus; slight cardiac hypertrophy; scars in the myocardium; peculiar miliary 
lesions of necrosis and inflammation with eosinophils in the skin, tongue, tonsils, 
lungs, lymph nodes, spleen, liver, kidneys, ureters, epididymides, testes, prostate, 
stomach, heart and aorta; acute splenic tumor; eosinophilia (blood) ; acute tonsil- 
litis; great enlargement of the lymph nodes; purulent bronchitis; hemorrhages in 
the lungs, and scars in the pleura.” “The axillary and inguinal lymph nodes were 
markedly enlarged with individual nodes up to 4.5 to 2.5 cm. in diameter. The 
bronchial nodes were slightly enlarged, and there was questionable slight enlarge- 
ment of the mesenteric and retroperitoneal nodes. In the intestine the Peyer’s 
patches did not seem to be enlarged. The cut surface of the nodes was gray with 
areas of hemorrhage. Microscopically there was marked vaso-dilatation, the sinuses 
were filled with mononuclear cells; there was hyperplasia of the lymphoid tissue 
ind, in some areas, fresh hemorrhage.” 


The portal of entry for this lymphatic infection is undoubtedly the 
necrotic lesions in the throat. The progression of the glandular infection 
from the neck to other glands in the body is indicated by the relative 
size of the swelling of the lymph nodes from the neck downward to 
the trunk. 

The curious thing about these lesions is their many points of resem- 
blance to granulomatous lesions of the intestine, in which secondary 
glandular swellings have also been observed. This will be discussed 
later. 

The following factors have special reference to nonspecific mesenteric 
adenitis. 

!rauma.—Trauma was considered a factor by Wagner ** in 1 case 
which he reported. However, I was unable to find in my own experi- 
ences or in any of those published in the literature any corroborating 
instance of this kind. 


Allergy—In 1 of the cases reported by Ireland ** the author was 
strongly of the opinion that allergy was the causative factor. The patient 
had attacks of abdominal pain after appendectomy similar to those before 
operation. Epinephrine hydrochloride given hypodermically during the 
paroxysms of pain gave relief. Eggs, pineapples and blueberries were 
removed from the diet, and the attacks ceased immediately and had 
not recurred eleven months after the offending foods were eliminated. 

One of Wise’s ** patients had unusually severe allergy and a chronic 
injection of the throat due to Streptococcus viridans. The statement 
is made without stressing any causal relation between the allergy and 
the mesenteric lymphadenopathy. 


ol. Wise, W. D.: Mesenteric Lymphadenitis. Ann. Surg. 109:827 (May) 
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In the absence of more definite data or proof of the role of an allergic 
mechanism in this manifestation and in the absence of other observed 
experiences of a similar nature, this etiologic relation must be held in 
considerable doubt. 

Parasites —Heusser,* Briining,®? Guleke ° and Wagner * considered 
intestinal parasites to be causative factors. This is not as unusual as 
it may seem at first, as there is abundant evidence in the literature that 
parasites of one kind or another are present in the abdominal nodes. 
For instance Virchow found trichinae in the mesenteric glands ; Fiedler 
found similar parasites, and Askanazy “* found the parasites in the 
glands of dogs. Taenia echinococcus is found rarely (Morin;® 
Pichler ; °* Melnikow-Raswedenkow ; *? Kaufmann ®). Orth * found 
pentastoma in the mesenteric glands of a child. In cases of schisto- 
somiasis (Schistosomum japonicum) the mesenteric and retroperitoneal 
glands were found by Koch *° and by Nakamura ™ to contain the parasite. 
In cases of kala-azar parasites are found in both the superficial and 
the mesenteric glands. According to Henke and Lubarsch,” general 
and intra-abdominal glandular enlargements accompany many tropical 
infections. These include Brazilian trypanosomiasis, nagana (an African 
disease due to Trypanosoma brucei, surra (epizootic pernicious anemia 
in animals due to Trypanosoma evansi), mal del caderas (a similar 
disease in South American animals) and dourme (a contagious venereal 


disease of animals due to Trypanosoma equiperdum). Oxyuris vermi- 
cularis was found in the appendix of 1 patient in Ireland’s ** series. 


I have no personal experience of this relation. While it is impossible 
to make any assumptions from these observations regarding the role 
played by parasites in nonspecific mesenteric adenitis, this possible cause 

62. Briining, F.: Ueber Mesenteriitis, Mesenteriolitis und Mesocolitis, Arch. 
f. klin. Chir. 145:257, 1927. 

63. Fiedler, A.: Fall von Cysticerken in den Mesenterialdriisen, im Gehirn und 
inder Lunge, Arch. d. Heilk., 1863, no. 3, p. 268. 

64. Askanazy, M.: Einiges zum Verstandnis der Chlorome, Beitr. z. path. Anat. 
u. z. allg. Path. 63:22, 1916. 

65. Morin: Inaug. Dissert., Bern, 1876. 

66. Pichler, K.: Ein Fall von Echinococcus multilocularis aus Karnten, Ztschr. 
f. Heilk. 19:451, 1898. 

67. Melnikow-Raswedenkow, N.: Histologische Untersuchungen iiber das 
elastische Gewebe in normalen und in pathologisch veranderten Organen, Beitr. 
z. path. Anat. u. z. allg. Path. 26:546, 1899. 

68. Kaufmann, E.: Lehrbuch der speziellen pathologischen Anatomie, Berlin, 
Walter de Gruyter & Co., 1922, vol. 1. 

69. Orth, O.: Kompression der Flexura duodenojejunalis durch Driisen, 
Zentralbl. f. Chir. 55:2508, 1928. 

70. Koch, cited by Henke and Lubarsch.7? 

71. Nakamura, cited by Henke and Lubarsch.** 

72. Henke, F., and Lubarsch, O.: Handbuch der speziellen pathologischen 
Anatomie und Histologie, Berlin, Julius Springer, 1933, vol. 1. 
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should be kept in mind, as children notoriously harbor parasites of one 
kind or another in the intestinal contents. Investigation of this factor 
must be continued, nevertheless, before any definite conclusions can be 
arrived at. 

Bacterial Infection.—Infection and toxemia have been advocated as 
etiologic factors of nonspecific mesenteric adenitis more than any other 
agents. The idea that an infection from some source is the essential 
jactor has been expressed by Hahn and me,*® Freeman,? Brennemann,** 
Short,’ Struthers, Speese and Klein,’* Signorelli and Hosen,** Cole- 
man,** Felsen *® and many others. The available bacteriologic know!l- 
edge is as follows: 

Bacteriologic Picture: Attempts to find organisms in the glands 
removed at operation have frequently but not always been successful. 
Hahn and I *° found a gram-negative bacillus in the abdominal fluid 
of 1 patient and recovered Streptococcus haemolyticus from a suppura- 
tive gland of another. Marshall ** found Bacillus coli in 2 instances. 
Goldberg and Nathanson ** found Str. haemolyticus in the glands of 
1 patient. Heusser * and Brian *® found B. coli in 2 cases each. Str. 
haemolyticus was cultured from a lymph gland in a fatal case by Ireland. 
The number of cases in which there are positive bacteriologic findings 
is not large and probably amounts to about 5 per cent of those inves- 
tigated bacteriologically. 

Acute suppurative lymphadenitis (abdominal) due to a diplostrepto- 
coccus and found at autopsy was reported by Mitchell.8° A case of the 
same condition, also due to a diplococcus, was reported by Polichetti.** 





73. Speese, J.: Mesenteric Adenitis, Pennsylvania M. J. 32:225 (Jan.) 1929. 
Speese, J., and Klein, T.: Acute Mesenteric Lymphadenitis, Associated with 
Chronic Appendicitis, S. Clin. North America 4:261 (Feb.) 1924. 

74. Signorelli, J., and Hosen, H.: Chronic Abdominal Discomfort in Children, 
New Orleans M. & S. J. 88:353-357 (Dec.) 1935. 

75. Coleman, E. P.: Acute Mesenteric Lymphadenitis, West. J. Surg. 43:193 
(April) 1935; The Diagnosis of Mesenteric Lymphadenitis, Illinois M. J. 68: 
408 (Nov.) 1935. 

76. Felsen, J.: Acute and Chronic Bacillary Dysentery, Am. J. Path. 12:404 
(May) 1936. 


77. Marshall, C. J.: Simple Ileo-Caecal Lymphadenitis, Brit. M. J. 1:631 
(April 14) 1928. 

78. Goldberg, S. L., and Nathanson, I. T.: Acute Mesenteric Lymphadenitis : 
A Clinical Syndrome in Children Simulating Appendicitis, Am. J. Surg. 25:35 
(July) 1934, 


79. Brian, P.: Les adénopathies mésentériques et la stase intestinale, Thesis, 
Paris, no. 8, 1925. 

80. Mitchell, O. W. H.: Acute Suppurative Lymphadenitis, Abdominal, Due to 
a Diplostreptococcus: Autopsy, Am. J. M. Sc. 145:721, 1913. 

81. Polichetti, E.: Linfoadenite mesenterica acuta suppurata da diplococchi, 
Gazz. internaz. med.-chir. 46:597, 1936. 
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Lewis ** suggested that Bacillus melitensis, the causative organism 
of undulant fever, might be an etiologic factor.** Lewis’ suggestion 
was not accompanied, however, with substantiating proof. Neverthe- 
less, I was able to find 1 proved case. Kennedy “* reported a case in 
which the enlarged mesenteric glands were filled with liquid pus con- 
taining a pure culture of melitensis organisms. 

Relation to Syphilis: In all the experience which I have had in 
many hospitals and in private practice, in all of which all patients have 
been subjected as a routine to Wassermann and Kahn tests, I do not 
remember ever having observed a case in which syphilitic infection could 
be assigned as a cause of the mesenteric enlargement. This seems to 
be in agreement with all other reported experience. 

Infection with Filtrable Virus: Mostly on the basis of a paper by 
Burrows,** White ** questioned the possibility that mesenteric adenitis 
is due to a filtrable virus. White *® has found enlargement of the 
mesenteric glands in conjunction with a reddened appendix and a small 
amount of clear fluid in the right iliac fossa associated with negative 
results from bacteriologic study of the glands and fluid. The supposi- 
tion of White ** is based on Burrows’ *° experience with poliomyelitis, 
published in 1931. According to Burrows,** poliomyelitis is a disease 
primarily of the lymphatic system in general and not of the central 
nervous system, and the essential lesion is acute hyperplastic lymph- 
adenitis. He laid special emphasis on the catarrhal and gastrointestinal 
symptoms which appear at the onset of the disease. He described the 
pathologic picture in his fatal cases as that of a general lymphoid hyper- 
plasia, most marked in the solitary follicles of the gastrointestinal tract, 
Peyer’s patches and the mesenteric lymph nodes. 

This assumption, however, was not concurred in by Wise,” who 
disputed the existence of any relation between the virus infection polio- 
myelitis and an origin of the disease in the general lymphatic system 
on the ground that poliomyelitis does its damage promptly, that it confers 
immunity, that it does not recur and that in none of the cases in his 
series did any form of paralysis develop. In addition, in 1 case, in which 

82. Lewis, D., cited by Freeman.? 

83. Davison, W. C.: Brucellosis, Bull. Chicago M. Soc. 38:522 (March 21 
1936. 

84. Kennedy, J. C.: Examination of Animals in Connection with Mediterranean 
Fever, in Reports of the Commission Appointed by the Admiralty, the War Office, 
and the Civil Government of Malta for the Investigation of Mediterranean Fever. 
London, Harrison & Sons, 1906, pt. 4, p. 86. 

85. Burrows, M. T.: Is Poliomyelitis a Disease of the Lymphatic System: 
Arch, Int. Med. 48:33 (July) 1931. 

86. White, C. S.: Acute Mesenteric Adenitis—Filtrable-Virus Diseases, South 
Med. & Surg. 98:523 (Oct.) 1936. White, C. S., and Collins, J. L.: Acute 
Mesenteric Adenitis, J. A. M. A. 107:1023 (Sept. 26) 1936. 
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the appendical lymph node was studied bacteriologically, no filtrable 
virus could be demonstrated. 

Burrows ®*° tried to correlate this experience also to experiences with 
abdominal influenza, but he gave no factual support for this. On the 
other hand, Jackson °* found that, especially during epidemics, extensive 
forms of massive lymphadenitis were associated with influenzal infec- 
tions. In the absence of better knowledge, it is not far fetched to classify 
the ordinary mild form of nonspecific mesenteric adenitis in the group 
of ill defined abdominal infections commonly called “influenza.” 


The suggestion that possibly mesenteric lymphadenitis might be due 
to the same cause as lymphogranuloma venereum ** was indicated by 
the following factors: that frequently there is a history or evidence of 
a primary lesion (Thompson **); that frequently lymphogranuloma 
venereum is an extragenital occurrence (David and Loring *) ; that 
this disease may cause generalized lymphadenopathy (von Haam and 
D’Aunoy *°), and, finally, that cases of lymphogranuloma venereum 
have been reported in which involvement of the retroperitoneal lymph 
nodes was observed at autopsy (Kondo;* Reichle and Connor; 
Kornblith **). In 12 cases of mesenteric adenitis in which surgical 
exploration was done with the diagnosis of appendicitis in Ireland’s “* 
series, the Frei test yielded a negative reaction. In these, therapy with 
lymphogranuloma venereum antigen, as employed by Bloom,** or with 
solgonol (the disodium salt of 4-sulfomethylamino-2-auromercaptoben- 
zene-l-sulfonic acid), as employed by Gohrbandt,®* was not used to 
make a diagnosis. 

Mixed Infection: This brings up the question of mixed infections. 
It is practically impossible for any specific bacterial infection to occur 
in the intestinal wall without the addition sooner or later of infection 


87. Cole, H. N.: Lymphogranuloma Inguinale, the Fourth Venereal Disease, 
J. A. M. A. 101:1069 (Sept. 30) 1933. 


88. Thompson, R. M.: Lymphopathia Venereum, J. A. M. A. 106:1869 (May 
30) 1936. 

89. David, V. C., and Loring, M.: Extragenital Lesions of Lymphogranuloma 
Inguinale, J. A. M. A. 106:1875 (May 30) 1936. 

90. von Haam, E., and D’Aunoy, R.: Infectivity of Spinal Fluid in Lympho- 
granuloma Inguinale, J. A. M. A. 106:1642 (May 19) 1936. 

91. Kondo, S.: Ueber akute Peritonitis durch Lymphogranuloma inguinale 
verursacht, Arch. f. klin. Chir. 184:249, 1935. 

92. Reichle, H. S., and Connor, W. H.: Lymphogranuloma Inguinale, Arch. 
Dermat. & Syph. 32:196 (Aug.) 1935. 

93. Kornblith, B. A.: Observations on Lymphogranuloma Venereum, Surg., 
Gynec. & Obst. 68:99 (July) 1936. 

94. Bloom, D.: Strictures of the Rectum Due to Lymphogranuloma Inguinale, 
Surg., Gynec. & Obst. 58:827 (May) 1934. 

95. Gohrbandt, E.: Miterkrankung des Rectum und des Urogenitalsystems 
bei Lymphogranulomatosis inguinalis, Arch. f. klin. Chir. 177:611, 1933. 





90 ARCHIVES OF SURGERY 


by other bacterial groups (colon group, streptococcus group, etc.), 
Therefore, while enlargement of the mesenteric nodes may come about 
as a result of infection by an original group or strain of bacteria, there 
is good reason to believe that sooner or later added infection by other 
bacterial groups contribute to the original provocation and either initiate 
or, more probably, aggravate the lesion in the lymph nodes. 


Toxemia.—The idea that a toxin, either of bacterial or of other 
origin, is the cause of enlargement of the glands in the mesentery has 
been much discussed. 

Nonbacterial Toxemia: The only reference which I have been able 
to find in regard to any possible nonbacterial origin of any toxin absorp- 
tion is in the Paris thesis of Brian,*® who associated a nonspecific 
mesenteric adenopathy with intestinal stasis on the basis of an entire 
absence of demonstrable and definite anatomic, bacteriologic or other 
laboratory factors. I have had no experience in which this causation 
could possibly be assumed. Even granting the correctness of the assump- 
tion, the possibility that bacterial action is the true originating mechanism 
for the production and absorption of toxin is highly probable. 

Bacterial Toxemia: Bell ®* expressed his own belief and that of 
many others, that bacterial toxins in general are the cause. Coleman™ 
concluded that a streptococcus toxin is probably the specific causative 
agent. The toxin theory received especial emphasis in reference to those 
cases in which it is not possible to cultivate organisms from the lymph 
gland tissue, and, because in many of these cases bacteria can be culti- 
vated in more or less abundance from a demonstrable lesion in the asso- 
ciated and related part of the alimentary canal, it seems impossible to 
some to avoid the conclusion that bacteria-produced toxins are the cause 
of the lymph node enlargement. The assumed mechanism is that of 
acute lymphangitis in general and commonly occurs in other parts of 
the body, which, because they are exposed, are susceptible to visual 
inspection and study. In the intestine and in the mesenteric glands 
such visualization is, however, not possible except at postmortem exami- 
nation. 

It seems impossible to me, however, to avoid the assumption that 
ordinarily there can be no pure toxemic cause for the lymph node 
enlargement. It seems better to postulate that bacteria and their devel- 
oped toxins operate together to produce whatever demonstrable patho- 
logic change there is. 

COLLATERAL INFORMATION 

From. Other Types of Specific Mesenteric Adenitis—Collateral infor- 

mation having a bearing on the etiology and especially on the bacteria- 


96. Bell, L. P.: Mesenteric Lymphadenitis Simulating an Acute Abdominal 
Condition, Surg., Gynec. & Obst. 45:465 (Oct.) 1927. 
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toxin mechanism is available from other types of mesenteric glandular 
enlargement in which the cause is known to be a specific organism or 
is assumed to be a bacterium. 

(a) Typhoid Fever: An outstanding example of a form of mesen- 
teric adenitis occurs during typhoid fever. The mechanism of progres- 
sion of the demonstrable lesions is well understood to be from the 
intestinal ulceration into the corresponding mesenteric lymph nodes. 


(b) Paratyphoid Infection: Enlargement of the mesenteric nodes 
occurs in about half the cases of paratyphoid infection. In 1 case, 
reported by Strombeck,®* the glandular enlargement was operatively 
demonstrated, operation having been performed under a mistaken 
diagnosis. The enlargement of the nodes is always rather marked 
(Lubarsch ; °* Huebschmann;* Loele;*°° Herxheimer;?° Pick 2°). 
As far as I know, no paratyphoid organisms have been cultured from 
the lymph nodes in the presence of this disease. 

(c) Acute Enterocolitis: Swelling of the mesenteric lymph nodes 
is usually present in the acute stages of acute enterocolitis and acute 
ileocolitis. Special mention of this has been made by Felsen * and 
others. The distal portion of the ileum becomes intensely reddened and 
swollen, and the affected parts are clearly demarcated from the adjacent 
uninflamed portion. The nodes along the mesenteric border of the ileum 
at the ileocolic junction participate in the acute process, and the mesentery 
becomes full of numerous reddened, succulent lymph glands. 


(d) Dysentery: In the acute stages of intestinal infection by the 
dysentery group of organisms, there is a widespread enlargement of 
the lymph nodes in the mesentery ; those chiefly involved are the nodes 
along the mesentery of the ileum, and the nodes are large and evidently 
inflamed. I have no knowledge of any specific bacteriologic studies of 
the lymph nodes in this disease, but whatever lymph node enlargement 
occurs is undoubtedly due to the organisms themselves and/or to the 
absorption of bacterial toxins along the lymph channels. 


97. Strémbeck, J. L.: Mesenteric Lymph-Adenitis: A Clinical Study, Acta chir. 
Scandinav. (supp. 20) 70:1, 1932. Sprunt, T. P., and Evans, F. A.: Mononuclear 
Leukocytosis in Reaction to Acute Infections, Bull. Johns Hopkins Hosp. 31:410 
(Nov.) 1920. 

98. Lubarsch, O.: Ueber Lymphgranulomatose, Berl. klin. Wehnschr. 45: 
708, 1918; Status lymphaticus, Deutsche med. Wchnschr. 43:1377, 1917. 

99. Huebschmann, cited by Henke and Lubarsch.72 

100. Loele, cited by Henke and Lubarsch.72 


101. Herxheimer, G.: Ueber die Lymphgranulomatose von Atiologischen 
Standpunkt, in Brauer, L.: Beitrage zur Klinik der Infektionskrankheiten und zur 
Immunitatsforschung, Wiirzburg, 1913, vol. 2, p. 349. 


102. Pick, cited by Henke and Lubarsch.72 
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The intestinal lesions of bacillary dysentery may be reproduced 
experimentally in rabbits by the intravenous injection of either the living 
organisms or the toxin. The blood stream rapidly becomes sterile. 
From the human being positive blood cultures are rarely obtained. 
Felsen ** repeated Flexner’s theory that in the human being the intestinal 
lesions are essentially due to the excretion of the blood-borne dysentery 
toxin into the intestinal lumen; that reabsorption may occur in the early 
stages, and that the cycle may be repeated. Olitsky and Kligler *°* have 
described a thermostable enteric endotoxin. 

The process may take place anywhere in the small or the large 
intestine, but there appears to be a special predilection for the distal 
portion of the ileum and the colon, where and wherever collections of 
lymphadenoid tissue occur as solitary follicles and/or are especially 
abundant as aggregate follicles (Peyer's patches) ; here the most advanced 
lesions are generally found. 

This theory does not, however, tell the entire story. In the presence 
of infection with the dysentery group of organisms it is commonly pos- 
sible to cultivate these organisms from the intestinal contents, and even 
in cases of chronic involvement this is possible, although not so frequently 
and with more difficulty. That under these circumstances a toxin is 
manufactured in the intestinal lumen is certain, and that a toxin so 
formed will undoubtedly be absorbed along the lymphatic apparatus into 
the appropriate lymph nodes is not to be disputed. To postulate an 
infection of the local lymph nodes by blood-borne toxin would be totally 
superfluous in view of the given facts and would not be in accordance 
with the commonly observed facts concerning the relations of any local 
primary lesion and the appropriate lymph node involvement in other 
parts of the body. Then, too, one would expect, at least rarely, the 
involvement of distant and not anatomically related lymph nodes by 
the dysentery toxin, a circumstance which I have never observed and 
have rarely, if ever, seen mentioned in the literature. Finally, one must 
not lose sight of the terrific role which mixed infection plays in dysentery, 
especially after the initial intensity of the bacillary infection has lessened. 
This has already been referred to in the section devoted to mixed 
infections. 

(e) Nonspecific Granuloma of the Intestine: Frequent mention is 
made of the occurrence of enlarged, acutely inflamed, succulent glands 
associated with nonspecific granulomas (ileitis) of the terminal portion 
of the ileum (Mixter;?°* Koster and his associates;*°* Bockus and 


103. Olitsky, P. K., and Kligler, I. J.: Toxins and Antitoxins of Bacillus 
Dysenteriae Shiga, J. Exper. Med. 31:19 (Jan.) 1920. 


104. Mixter, C. G.: Regional Ileitis, Ann. Surg. 102:674 (Oct.) 1935. 


105. Koster, H.; Kasman, L. P., and Sheinfeld, W.: Regional Ileitis, Arch 
Surg. 32:789 (May) 1936. 
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Lee: Felsen; 7 Stafford ;*°* Blackburn, Hadfield and Hunt **). As 
was pointed out in my last review of the subject, nonspecific granulomas 
are apparently the end results of a multiplicity of other preceding con- 
ditions, all of which are marked by and terminate in intramural infection 
of the intestinal wall with abscess formation, scarring and stenoses. The 
pathway of infection lies along the intramural lymphatic channels, thence 
out along the lymph channels of the mesentery and finally into the appro- 
priate lymph nodes. A specific cause is not known. In the absence of 
specific knowledge of the cause of nonspecific granuloma, it would be 
fatuous to speak of the bacteriologic cause of the lymph node enlarge- 
ment. At the present writing the only assumption possible is that either 
bacteria or their toxins or both are the provocative cause of this con- 
dition also. 

Peculiar anatomic pictures are commonly observed with both the 
intestinal lesions and the associated enlarged lymph nodes in which 
atypical giant cells are found. In common with that in the case of fatal 
iodine poisoning reported by Barker and Wood and cited previously in 
this communication, the pathologic picture resembles those sometimes 
observed in cases of nonspecific mesenteric adenopathy. This will be 
discussed fully in the section devoted to the pathologic features of the 
disease. 

From Miscellaneous Diseases.—Collateral information is also avail- 
able from other well known forms of disease in which general and/or 
abdominal lymphadenopathy occurs. In some of these a streptococcus 
seems to be the predominating demonstrable organism, and it is therefore 
assumed to be the etiologic agent. In others a virus is demonstrable 
or, because of other comparable knowledge, is believed to be present; 
in either case it is assumed to be the cause. In the virus diseases other 
infecting agents—more commonly streptococci, less commonly staphylo- 
cocci—are also frequently present, and possibly these account for part 
of the general picture. 

(a) The Exanthems:*°® In the various exanthems the rash 
commonly spreads from the external layers of the skin and appears in 


106. Bockus, H. L., and Lee, W. E.: Regional (Terminal) Ileitis, Ann. Surg. 
102:412 (Sept.) 1935. 

107. Stafford, E. S.: Regional Ileitis and Ulcerative Colitis, Bull. Johns 
Hopkins Hosp. 62:399 (April) 1938. 

108. Blackburn, G.; Hadfield, G., and Hunt, A. H.: Regional Ileitis, St. Barth. 
Hosp. Rep. 72:181, 1939. 

109. Alvarez, W. C.; Bargen, J. A., and Brown, P. W.: Diseases of the 
Intestine and Some Poorly Understood Disturbances of Digestion, in Christian, 
H. A.: Oxford Medicine, New York, Oxford University Press, 1939, vol. 3, pt. 2, 
pp. 201-202. Swift, H. F., and McEwen, C.: Rheumatic Fever, in Christian, 
H. A.: Oxford Medicine, New York, Oxford University Press, 1939, vol. 5 pt. 1, 
pp. 11-38. Trask, J. D.: Scarlet Fever, in Christian, H. A.: Oxford Medicine, 
New York, Oxford University Press, 1939, vol. 5, pt. 2, pp. 519-546. 
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the mucous membrane of the alimentary canal (scarlet fever) or in 
that of the pulmonary surface (measles). Enlargement of the cervical 
glands occurs, more commonly by far with scarlet fever than with 
measles. A “red” throat is a common occurrence. In many cases the 
disease is ushered in with gastrointestinal symptoms; this is especially 
true of measles. In some cases diarrhea is present. It does not seem 
far fetched to ascribe these symptoms to the presence of an exanthem, 

Besides the specific lesions, catarrhal processes occur in the stomach 
and intestines, and, in hemorrhagic patients, hemorrhages, sometimes 
extensive, are found, especially in the stomach, jejunum and colon. 
Hyperplasia of the lymphadenoid apparatus throughout the body 
commonly occurs but is less often present with measles. The lymph 
nodes swell early as a result of edema and proliferation of cells, espe- 
cially in the sinuses and follicles. Cocci are often found in these lesions. 
The lymph follicles in the bowel and the nodes in the mesentery 
commonly partake of this general lymphadenopathy. In fatal cases the 
liver is almost always greatly enlarged and shows cloudy swelling, with 
necrosis in the central areas. At times there is fatty degeneration. The 
spleen is enlarged but soft; the pulp is soft and dark brown and in early 
stages contains but few leukocytes. 

It seems correct to assume that the gastrointestinal symptoms are 
due to the lymphoid hyperplasia of the intestine and to the enlargement 
of its associated glands. The parallelism between the process in the 
neck and the process in the abdomen seems marked, and the pertinence 
of this to the general subject under discussion seems more than well 
marked. 

(b) Purpura:"° A severe and often fatal form of generalized 
purpura often follows some of the exanthems, especially scarlet fever 
and measles. It is characterized by a purpuric rash, hemorrhage, gan- 
grene, nephritis and lymphadenopathy. The following cases are charac- 
teristic examples: 

Wolff’s 122 patient was a poorly nourished boy 2 years old. Within three hours 
there was a hyperacute attack of vomiting and diarrhea. Within the next twelve 


110. Christian, H. A.: Visceral Disturbances in Patients with Cutaneous 
Lesions of the Erythema Group, J. A. M. A. 69:325 (Aug. 4) 1917. Ikeda, K. 
The Blood in Smallpox During a Recent Epidemic, Arch. Int. Med. 37:660 (May) 
1926; Purpuric Smallpox: Review of Recent Studies, J. Lab. & Clin. Med. 13:440 
(Feb.) 1928. Osler, W.: On the Visceral Complications of Erythema Exudativum 
Multiforme, Am. J. M. Sc. 110:629, 1895; Visceral Lesions of Erythema Group, 
Brit. J. Dermat. 12:227, 1900; On the Visceral Manifestations of the Erythema 
Group of Skin Diseases, Am. J. M. Sc. 127:1, 1904; On the Surgical Importance 
of the Visceral Crises in the Erythema Group of Skin Diseases, ibid. 127:751, 
1904. 

111. Wolff, A.: Ein rapid verlaufener Fall von Purpura mit tédtlichem Aus- 
gang, Berl. klin. Wchnschr. 17:254, 1880. 
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irs there were marked dyspnea and pain in the arms and legs. A rapid develop- 
ment of generalized purpura appeared within the next few hours. Death occurred 
fiteen hours after the onset. The postmortem examination showed swelling of 
Peyer’s patches, of the mesenteric lymph glands and of the spleen. There were 
injection of the meninges and petechial hemorrhages into the gastrointestinal tract 
and the bladder. The left adrenal gland was enlarged. 

Appenrodt’s 142 patient was an anemic child 9 months old. Suddenly (within 
a few hours) there developed nosebleed, vomiting of bloody mucus and diffuse 
generalized purpura. There followed a confluent increase in the purpura, with 
marked anemia. Later there were hematuria, gangrene of an arm, hemorrhages 
into the tongue and melena. Examination otherwise gave negative results. Death 
occurred on the fourth day. The postmortem examination showed that Peyer’s 
patches and the mesenteric lymph glands were all swollen. There were renal and 
subperitoneal perirenal hemorrhage, an anemic liver and no enlargement of the 
spleen. 


Not in all of the reported cases, which were collected by Elliott,“* 
was the abdominal involvement shown so clearly. This was true 
apparently in the following case, which is, however, so like the others 
that, because of the bacteriologic study, it is important as possibly 
giving a clue to the etiologic mechanism. 


In Borgen’s case 114 the manifestations began with cervical adenitis, and then 
marked purpura and anemia developed. Postmortem examination showed fluid 
blood without clotting; there was no internal hemorrhage. Culture of blood taken 
from the heart post mortem showed streptococci. 


Undoubtedly, this severe form of disseminated purpura haemor- 
rhagica is a phenomenon secondary to an infectious disease, and, as 
Borgen’s case indicates, it is probably an added general infection, 
probably due to some strain of streptecocci. As such, it indicates 
that the abdominal phenomena are due to metastatic manifestations 
within the abdomen, of which the lymphadenopathy is one. Possibly, 
because in some cases it is expressly stated that both Peyer’s patches 
and the associated lymph nodes of the mesentery were involved, it might 
be correct to say that the added general infection finds its portal of entry 
through the lymphadenoid tissue of the terminal portion of the ileum. 
And in view of a similar mechanism in other, more clearly defined 
examples in this communication, it makes sense, especially in cases of 
abdominal lymphadenopathy. In almost all of the others cervical 
adenitis is present, and it is extraordinarily curious how this parallelism 


between the neck and the abdomen continues in these diverse forms 
of disease. 


112. Appenrodt: Zwei Falle von Morbus maculosus Werlhofi im ersten 
Lebensjahre, Deutsche med. Wchnschr. 2:463, 1876. 


113. Elliott, C. A.: Purpura fulminans, Arch. Int. Med. 3:193 (April) 1909. 


114. Borgen, T.: A Case of Purpura Fulminans, Norsk mag. f. legevidensk. 
16:463, 1901. 
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(c) Infectious Mononucleosis: Of infectious mononucleosis (glan- 
dular fever) several types are described (Lehndorff and Schwarz“). 
In the anginose type the manifestations begin in the throat and dominate 
the picture. The secondary lymph node enlargement begins in the 
cervical region, reaches its maximum there and is followed in a few 
days by enlargement of the nodes in the axillary and inguinal regions; 
the epitrochlear glands may also enlarge. The spleen becomes palpable 
in about one half of the cases, but the enlargement is not as a rule 
great. In the glandular type (Pfeiffer***) the pharyngeal manifesta- 
tions are ata minimum. An abdominal type was described by Baldridge, 
Rohner and Hansmann.*** In a certain number of the cases gastro- 
intestinal symptoms appear quickly and there is diffuse abdominal 
distress. Even though the abdominal nodes are not palpable, as a rule, 
in adults, it seems reasonable to assume that the abdominal symptoms 
are related to similar enlargements of the mesenteric and retroperitoneal 
nodes. Some weight is added to this assumption by the fact that in 
some cases the liver becomes enlarged and jaundice appears ; the jaundice 
has been ascribed to the pressure of enlarged nodes on the hilus of 
the liver. 

The origin of the disease in some disturbance of the intestinal tract 
was suggested to the earliest observers (Gourichon;*** Hislop ***) by 
the frequency of abnormal symptomatic constipation; and the path of 
spread therefrom throughout the body seemed to be indicated by the 


initial involvement of the lymph nodes in the left side of the neck. This 
may not be much at variance with the modern conception of a gen- 
eralized infection with a preferential localization in the lymphatic 
apparatus (Epstein ;**° Du Bois ***) and a secondary variable distribu- 
tion in the throat, meninges, liver, etc. Further observation has shown 


time relations to outbreaks of influenza (Gourichon;*** Josephus; *” 

115. Lehndorff, H., and Schwarz, E.: Das Drisenfieber: I. Klinik des Driisen- 
fiebers, Ergebn. d. inn. Med. u. Kinderh. 42:775, 1932. 

116. Pfeiffer, E.: Das Driisenfieber, Jahrb. f. Kinderh. 29:257, 1889. 

117. Baldridge, C. W.; Rohner, F. J., and Hansmann, G. H.: Glandular 
Fever (Infectious Mononucleosis), Arch. Int. Med. 38:413 (Oct.) 1926. 

118. Gourichon, H.: Essai sur la fiévre ganglionnaire, Thesis, Paris, no. 48, 
1895. 

119. Hislop, J. G.: Infectious Mononucleosis or Glandular Fever, M. J. 
Australia 2:557 (Nov. 7) 1925. 

120. Epstein, S. H.: Lymphocytic Meningitis, Correspondence, J. A. M. A. 105: 
1792 (Nov. 30) 1935. 

121. Du Bois, A. H.: De la pathogénie de l’angine 4 monocytes, Acta med. 
Scandinav. 73:237, 1930. 

122. Josephus, J.: The Blood Pictures of the Infectious Diseases Occurring 
Primarily in Childhood, in Downey, H.: Handbook of Hematology, New York, 
Paul B. Hoeber, Inc., 1938, vol. 4, p. 2678. 
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Nolan ***). And, according to Bernstein,’** Bradshaw *** attempted 
to correlate infectious mononucleosis with the “rheumatic group.” **° 

All of the nodes removed at the height of the disease (usually for 
biopsy) are hyperplastic; lymphocytes, general reticulum, sinus retic- 
ulum germ centers and follicles are involved in the process, and there 
is no invasion of the capsule by the lymphocytes of the nodes. There is 
a great variation in the degree of involvement of the different con- 
stituents of the nodes even in different parts of the same nodes. (Further 
details will be found in the section devoted to the pathologic picture.) 

There is a great deal of similarity between the onset, causation and 
mechanism of the pharyngeal symptoms and the glandular involvement 
in cases of infectious mononucleosis and in cases of definitely proved 
nonspecific mesenteric adenitis beginning with infection of the throat 
and cervical glands in which the characteristic hematologic factors are 
not present. 

The complex described by Pirera‘** is probably very similar to the 
ordinary forms of infectious mononucleosis except that no changes in 
the blood were described. Pirera expressed the belief that the disease 
is caused by a lymphotrophic virus which he assumed to be like that 
which causes Pfeiffer’s glandular fever. I have no knowledge of this 
complex and simply mention it for what it is worth. 


From the “Rheumatic” Group of Diseases—Lymphadenopathy of 
one kind or another occurs in many of the groups of illnesses which have 
been linked together under the rather vague designation “rheumatic 
group” (acute rheumatic fever, tonsillitis, chorea, polyarthritis, erythema, 
purpura, etc.). In many of these conditions streptococci of one kind 
or another are found, and this is probably the most important reason 
(besides the clinical manifestations) why these groups have been 
associated. 


(a) Acute Rheumatic Fever: Rather characteristic abdominal pain 
occurs frequently (the incidence is 20 per cent, according to Coburn ***) 


123. Nolan, R. A.: Report of So-Called Epidemic of Glandular Fever (Infec- 
tious Mononucleosis), U. S. Nav. M. Bull. 38:479 (Oct.) 1935. 

124. Bernstein, A.: Infectious Mononucleosis, Medicine 19:85 (Feb.) 1940. 

125. Bradshaw, R. W.: Mitral Stenosis Following Infectious Mononucleosis, 
Ohio State M. J. 27:717 (Sept.) 1931. 

126. Pratt, C. L. G.: The Pathology of Glandular Fever, Lancet 2:794 (Oct. 
10) 1931. 

127. Pirera, A.: Una nuova adenolinfopatia acuta o un nuovo tipo di “febbre 
ghiandolare”? Rinasc. med. 14:151 (March 15) 1937. 

128. Coburn, A. F.: The Factor of Infection in the Rheumatic State, Baltimore, 
Williams & Wilkins Company, 1931; Relationship of the Rheumatic Process to 
the Development of Alterations in Tissues, Am. J. Dis. Child. 45:933 (May) 


1933; Observations on the Mechanism of Rheumatic Fever, Lancet 2:1025 (Oct. 
31) 1936. 
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in patients with acute rheumatic infection, and not uncommonly it is the 
presenting symptom, especially in children. Such patients often are 
thought to have acute intra-abdominal surgical conditions, with appen- 
dicitis most frequently suspected. Giraldi*** divided his patients into 
three groups: those with vague gastrointestinal disturbances ; those with 
symptoms suggesting appendicitis, and those presenting a picture of 
diffuse peritonitis. In those operated on, nothing may be found or 
there may be slight increase in serous peritoneal fluid, with, perhaps, 
fibrin flakes and slight injection of the appendical region or enlargement 
of the mesenteric lymph nodes. 

Postmortem examination (Paul; **° Klinge;*** Holsti; *** Pappen- 
heimer and von Glahn**) shows specific rheumatic nodules in the 
peritoneum, arteritis in the intestine, purpura with subperitoneal hemor- 
rhage and enlargement of the mesenteric glands.*°* 

Michelazzi *** found that there is an intense reaction of the ger- 
minative centers of the lymphatic follicles with proliferation of the 
reticuloendothelial cells, subcapsular and intracapsular plasma cell 
infiltration, catarrh of the sinuses of the nodes, proliferation of the 
endothelial walls of the glandular sinuses, increase of the argentophil 
cells of the lymphatic cords and of the sinuses of the nodes and intra- 
vascular alterations of a granulomatous type. The pathologic alterations 
are identical or similar to those which take place in the course of rheu- 
matic fever, in certain forms of chronic rheumatism with splenomegaly 
and in the lymph nodes and the spleen in the presence of acute poly- 
arthritis. According to Michelazzi,** the disease of the lymph nodes 
in “rheumatic” diseases is independent of the chronic, acute or subacute 
types of “rheumatism.” It is due to a general pathologic condition of 
the reticuloendothelial system which involves, selectively, the para- 
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bone marrow and the spleen. 

(b) Erythematous Conditions: A severe and often fatal form of 
purpura has been referred to previously as a late complication of the 
common exanthemas (scarlet fever and measles). Other forms of 
the purpuric type of symptom complex (erythema multiforme, Henoch’s 
purpura, Osler’s visceral crises of the erythema group) occur also. 
These, too, have been related in an indefinite manner to the “rheumatic” 
eroup. I give the notes of a pertinent case which occurred among my 


rticular lymph nodes of the rheumatic joints and sometimes also the 


earliest experiences: 


An adolescent girl was admitted to the hospital with fever, abdominal pain, 
vomiting and the local physical signs of an acute process in the right lower 
abdominal quadrant. Moderately severe acute appendicitis was immediately 
assumed to be present, and the patient was subjected forthwith to a laparotomy. 
The exploration showed a normal appendix; diffuse marked edema of the terminal 
portion of the ileum without apparent sign of any intrinsic lesion of the bowel 
wall, and a moderate number of enlarged mesenteric lymph nodes. The appendix 
was removed. The rest of the lesion was not disturbed because I suspected that 
this might be one of the visceral crises, in which, at that time, I happened to be 
particularly interested. 

No rash had been noticed on the patient’s body before operation, and this was 
corroborated by another observation as soon as the operation was completed. 
Nevertheless, on the very next morning there was typical erythema multiforme 
scattered over the extensor surfaces of both the knees and the elbows. A thoroughly 
compensated and symptomless chronic endocarditis of the “rheumatic” type was 
also present. 

The patient made an otherwise uneventful convalescence. 


(c) Polyarthritis: Usually correlated with the “rheumatic” group 
is a form of polyarthritis which is common in children and occurs 
occasionally in the aged. There is usually a marked generalized reac- 
tion, with fever, palpable lymph glands, a large spleen and liver, anemia 
and wasting. The pathologic tissue changes are similar in adults and 
in young children, and in far advanced forms of this disease amyloid 
degeneration of various organs may be seen. Some of the cases have 
been isolated and are distinguished as examples of a separate entity 
occurring in children under the name of Still’s disease and in adults 
under the heading of Felty’s syndrome. 

The bacterial cause usually found is a streptococcus and the agglu- 
tination phenomena are usually most marked with the serums of adults 
affected with rheumatoid arthritis. In cases of acute involvement in 
children positive blood cultures are sometimes obtained (Margolis and 
Dorsey ‘*°). The most tenable conclusion at present is that these forms 


135. Margolis, H. M., and Dorsey, J.: Bacteriology of the Blood in Chronic 
Infectious Arthritis, J. Infect. Dis. 46:442 (June) 1930. 
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of polyarthritis are due to a streptococcus infection and that possibly 
some virus is associated with them. In correlating these cases in general 
medical practice the best possible assumption at present is that the dis- 
ease is a general infection in which the organism has a predilection for 
articular involvement. 

The enlarged glands show subacute inflammation, mild fibrosis, 
lymphocytic infiltration and small areas of hemorrhage. In spite of the 
fact that they are usually related to the affected joints, the following 
observations are worthy of consideration : 


1. A remarkable fact about polyarthritis is the frequency with which 
in clinical practice one encounters it combined with or interpolated 
between various other manifestations of the diverse complexes usually 
associated in the “rheumatic” group. The facility with which these 
various symptom complexes can be present in the same person in various 
sequences and combinations is also a characteristic of the “rheumatic” 
group. 


2. Many of the conditions to which reference has been previously 
made in this communication as regards abdominal lymphadenopathy 
can also be associated with or followed by polyarthritic manifestations. 
Acute arthritis follows scarlet fever in about 10 per cent of the cases; 
typhoid fever occasionally, and bacillary dysentery frequently. In about 
one half of the cases undulant fever is followed by “rheumatic” forms 
of arthritis. This gives one a lead for the explanation of the aches and 
pains referred to the bones and joints which are such essential features 
of influenza, abdominal grip and infections of the upper respiratory tract. 


3. The frequency with which an infection of the upper respiratory 
tract or of the throat is a preceding or originating factor in so many of 
these conditions is noteworthy. 


4. The most common and most frequently demonstrable etiologic 
agent present in all of these conditions is a streptococcus. And strepto- 
cocci are so constantly harbored in the oropharynx as to be almost 
normal inhabitants. 


5. The frequency with which swelling of the lymph glands occurs 
in all of these symptom complexes is noticeable. Sometimes the lymph- 
adenopathy is demonstrably generalized. Sometimes the diminishing 
range of involvement from the regional cervical area through the axillas 
and groins indicates how the infecting agent has entered and by which 
path it has progressed throughout the body and permits the assumption 
also of any abdominal involvement of equal magnitude. Sometimes 
limitation to the abdominal area indicates an entrance of the infecting 
agent through the abdominal portion of the alimentary canal. 
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PATHOLOGIC PICTURE ?° 


General Considerations.—It is difficult to estimate the frequency with 
which the wear and tear of life produces or results in enlargements of 
the intra-abdominal nodes. If one is to judge from similar enlargements 
of the lymph nodes in other regions of the body, one would expect the 
frequency to be relatively high, and this would seem to be corroborated 
by Still’s ?** experience, in which 59 per cent of children examined post 
mortem for any and all conditions had enlarged mesenteric glands. On 
the other hand, my own experience, based on intra-abdominal operations 
done in hundreds of cases for any and all kinds of disease, leads me to 
believe that nonspecific enlargements of the mesenteric glands in children 
are rare except when one is dealing with this form of nonspecific 
mesenteric adenitis or when tuberculous glands are present. And under 
modern conditions tuberculous infection is becoming less and _ less 
prevalent. 1 am quite sure that in our American environment this must 
be the experience of most surgeons. 

I refer to an interesting observation of Pribram’s *** in regard to 
the interrelation of glandular swelling and the corresponding preceding 
lesion. According to Pribram,’**? Winkler’s *** statistics, covering 300 
cases of intestinal tuberculosis, are remarkable for the fact that the 
presence or degree of intestinal ulceration was in inverse proportion to 
the presence and degree of enlargement of the mesenteric glands. This 
series undoubtedly includes cases in which the tuberculous element was 
not definitely proved. Pribram *** noted also the same thing in acute 
conditions of the gallbladder—that the number of glands swollen and 
the degree of swelling were usually in inverse proportion to the degree 
of inflammation of the gallbladder. According to my own observation, 
the extent and degree of mesenteric glandular enlargement in the simple 
form of nonspecific mesenteric adenitis is also in inverse relation to the 
degree of demonstrability of any preceding intra-abdominal lesion; as a 
matter of fact, no other lesion is usually demonstrable. Note how fre- 
quently also a similar relation is present in cases of cervical adenitis. 


Factors Leading to Nonspecific Mesenteric Lymphadenopathy.— 
These may be grouped as follows: (1) jejunoileal lesions; (2) lesions 


136. Still, G. F.: Common Disorders and Diseases of Childhood, ed. 3, New 
York, Oxford University Press, 1915, p. 424. 

137. Pribram, B. O.: Die Lymphangitis mesenterialis als abdominelle Herdin- 
fektion, Substrat der peritonealen Adhisionen und Bindeglied zwischen den 
sogenannten zweiten Krankheiten, Arch. f. klin. Chir. 160:362, 1930; Nabelkolik, 
lymphangitische Form der Appendizitis und Lymphangitis mesenterialis, Miinchen. 
med. Wchnschr. 82:942 (June 14) 1935; Das Krankheitsbilder Lymphangitis 
mesenterialis und peritonealis, Med. Klin. 27:871 (June 12); 911 (June 19) 1931. 

138. Winkler, cited by Pribram.137 
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of the vermiform process; (3) lesions of the cecum, and (4) infections 
of the blood stream. 

Distribution of Lymphadenopathy.—In general, lymphadenopathy 
occurs as follows: 


1. As a generalized condition in which all the glands are involved, 
although even here one can distinguish that one group of glands are 
apparently more involved than the others. 


2. As an initial involvement of one regional group of glands, other 
regional groups of glands being involved subsequently. 

3. As an involvement of one regional group without apparent spread 
to or from any other group. 

Types of Lesions ——The forms of nonspecific mesenteric adenitis 
discussed in this communication belong in the last two groups. It is 
noteworthy that the glands are involved as a regional manifestation 
except in those cases in which infection at the upper end of the alimentary 
tract precedes the abdominal manifestations. In a minority of these, 
swelling of the cervical glands is noted to occur either prior to the onset 
of the abdominal symptoms or one gets the impression—which is not 
often susceptible of corroboration—that the two groups of glands 
become involved simultaneously. Curiously enough, the combination 
of cervical and mesenteric lymphadenopathy is never associated with 
similar swelling of lymph glands in other regional groups, with the 
possible exception of the mediastinal. 

There is no doubt, however, that some of the conditions under dis- 
cussion are, or begin as, generalized lymphadenopathy (group 1). I can 
remember several of my earliest cases; the patients were young children 
in whom the sudden onset of abdominal symptoms compelled a con- 
centration of observation on the abdomen and in whom, on reexamina- 
tion, generalized enlargement of the lymph nodes was present. 

The observed lesion in cases of simple mesenteric adenitis usually 
shows nothing beyond simple hyperplasia, confirming the fact that all 
parts of the glands are in active reaction to the cause of the inflammation 
and swelling, whatever it may have been. 

Curiously enough, in some of the conditions described in this paper 
a somewhat more definite picture is observed. In the case described by 
Barker and Wood *® and already cited, in which lymphadenopathy 
occurred as a complication of acute iodism during treatment of hyper- 
thyroidism, the lymph node picture was described as follows: 


The lymph nodes showed hyperplasia of the lymphoid tissue and some fresh 
hemorrhages. The sinuses contained an abundance of mononuclear cells. Peculiar 
miliary inflammatory perivascular lesions were present in the majority of tissues; 
in the lymph nodes and spleen these usually occupied the position of the germinal 
centers. 
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They consisted mainly of mononuclear cells; and in most of the lesions there 
were lymphocytes and a few eosinophils. Often there were epithelioid cells 
irranged as they are in tubercles, and in many of the organs some lesions contained 
typical Langerhans giant cells. Certain of the lesions, especially in the spleen, 
showed a central area of necrosis. No spirochetes were demonstrated by dark field 
examination or in stained smears; neither tubercle bacilli nor other bacteria were 
found in any of the lesions. The nature of these lesions was obscure. 


In the regional lymphadenopathy which Hadfield **® described as 
occurring with regional ileitis, a somewhat similar pathologic picture 
was observed. 


In the regional lymph-nodes a clear-cut specific formation of giant-cell systems 
identical with that found in the thickened submucosa is present. Some of the 
section showed as many as 20 to 30 foci of non-caseating giant cell systems, while 
other glands did not show any; and as the lesions grew older these giant cell 
systems were more and more difficult to find and were replaced by a picture of a 
simple non-specific lymphadenitis. 


Viewed as isolated and static histologic pictures, the giant cell 
systems in the glands and in the bowel wall were indistinguishable from 
those of tuberculosis, but their tendency to retrogress without excessive 
scarring and the absence of caseation and acid-fast bacilli contradicted this. 

A somewhat similar picture, associated with the appearance of large 
cells, has also been demonstrated in cases of the lymphadenopathy which 


accompanies scarlet fever (Schlegel **°). 

In cases of infectious mononucleosis the microscopic appearance of 
lymph nodes varies with the stage and intensity of the disease when 
the lymph nodes are examined. Longcope** noted the occasional 
presence of large epithelioid cells. Pratt’s ** two observations of the 
same patient, one during the acute stage and a second a year later, 
showed the usual forms of hyperplasia; early degenerative changes in 
the vessel walls, hemorrhages and marked reticuloendothelial prolifera- 
tion with some central necrosis, all of which obliterated all lymphoid 
elements. 

Curiously enough, in these three forms of disease lymphadenopathy 
is associated with severe infection of the alimentary canal accompanied 
with necrosis. Whether this peculiar anatomic picture in the lymph 
nodes has something to do with the intensity of the process in the 
corresponding part of the alimentary canal is something which must be, 


139. Hadfield, G.: The Primary Histological Lesion of Regional [Ileitis, 
Lancet 2:773 (Oct. 7) 1939. 


140. Schlegel, cited by Henke and Lubarsch.*2 


141. Longcope, W. T.: Infectious Mononucleosis (Glandular Fever) with a 
Report of Ten Cases, Am. J. M. Sc. 164:781 (Dec.) 1922. 


142. Pratt, J. H.: Purpura and Hemophilia, in Osler, W.: Modern Medicine, 
ed. 3, Philadelphia, Lea & Febiger, 1927, vol. 5, p. 101. 
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for the present, assumed. As in the much milder form of nonspecific 
adenitis, only a hyperplastic condition is present in the lymph nodes, 
indicating a correspondence of intensity of process between the lymph 
node picture and the picture in the intestinal tract, it must be assumed 
that the differences in the anatomic picture are caused by the different 
gradations of toxicity of the etiologic agent. 

It is interesting to note that in these conditions the impossibility of 
demonstrating the presence of any tubercle compels the assumption 
that the lesions are definitely not tuberculous. One must also assume 
that the so-called “tubercle” arrangement can be found not only in 
specific forms of infection, such as tuberculosis and syphilis, but in 
nonspecific forms to which at present no definite cause can be assigned. 
It may well be that this sort of picture represents the anatomic progres- 
sion between the simple forms of lymphadenopathy and those associated 
with definitely specific anatomic pictures, which are customarily cor- 
related with syphilis and especially with tuberculosis. Undoubtedly this 
also explains the classification, not only in the earliest period of knowl- 
edge of this subject but later, of all forms of enlargement of the 
mesenteric glands as tuberculous. 

Mixed infection in cases of tuberculous adenitis plays a very impor- 
tant role. It is commonly noted in the neck. Less frequently it is 
observed in the abdomen. 

Head *** reported a case of tuberculous mesenteric lymphadenitis in 
which secondary infection and rupture occurred. He found 2 similar 
cases reported in the literature. 

Undoubtedly there must be many similar cases in the available 
experience. In the presence of such mixed infections the anatomic 
picture sometimes is vague enough to make it difficult to say definitely 
whether the infection is originally tuberculous even though from clinical 
experience one may feel fairly sure that it is. Mixed infection of 
tuberculous glands is commonly severe enough to cause sufficient 
destruction to wipe out a good deal of the glandular structure, so that 
the original tuberculous formation cannot be visualized. Again, I should 
like to point out the similarity between the conditions occurring in the 
cervical region and those occurring in the mesenteric area. 


COMPLICATIONS 


Occasionally the glands break down and abscesses are formed. That 
the glands may become involved secondarily or may continue to enlarge 
progressively for a time after any preceding intestinal lesion has healed, 


143. Head, J. R.: Tuberculosis of the Mesenteric Lymph Glands, Ann. Surg. 
83:622 (May) 1926. 
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even to the point of abscess formation, is probable enough and is exactly 
analogous to what happens in the neck in cases of secondary adenitis 
of the cervical and retropharyngeal lymph glands following a pharyngeal, 
a postnasal or an oropharyngeal infection. 

Cases of abscess formation from mesenteric lymph glands have been 
described by Nystrém,*** Polya,*** Borchard,*® Doyen,'** Johnsson- 
Breuer,** Hahn and me,*” Etchegorry **® and Calvanico.*®° 

Ybarz !*' distinguished five principal types of lesions: 


1. Solitary enlarged lymph glands ranging from the size of a hazelnut 
to that of a hen’s egg. The mass is usually fluctuating and contains, as a 
rule, fluid pus. 


2. Multiple lymph glands which appear enlarged and edematous. 
Usually one of them is the seat of abscess formation. 


3. Multiple involvement of the lymph glands showing confluence. 


The suppuration of the mass usually gives rise to multiple abscess 
formation. 


4. Multiple involvement of solitary lymph glands which present 
merely hypertrophy but which on sectioning are found to contain 
multiple microabscesses. 


5. Lesions bearing grossly a striking resemblance to neoplastic 
formations. 


Suppuration of the mesenteric lymph glands may lead to the following 
processes and complications : 


1. Massive invasion of the entire mesenteric lymphatic gland system. 


2. Suppurative periadenitis followed by an infiltration of the 


mesentery or of the mesoappendix. In this condition the mesentery 
becomes markedly thickened. 


144. Nystrém, G.: Studies of the Results of Treatment of Appendicitis at the 
Akademiska Sjukhuset in Uppsala (Surgery), Nord. med. ark. (supp.) 7:1, 1907. 


145. Polya, E.: Untersuchung iiber die Lymphbahnen des Wurmforsatz und des 
Magens, Deutsche Ztschr. f. Chir. 69:421, 1903. 


146. Borchard, A.: Die primare Lymphangitis des Wurmfortsatzes, Deutsche 
med. Wehnschr. 54:1075 (June 29) 1928. 


147. Doyen, cited by Strémbeck.97 
148. Johnsson-Breuer, cited by Strémbeck.97 


149. Etchegorry, P. A.: Linfadenitis mesenterica supurada, Semana méd. 1: 
990 (April 21) 1927. 


150. Calvanico, R.: Le modificazioni dell’apparato linfo-adenoideo local dell’ 
appendicite, Policlinico (sez. chir.) 34:253 (June) 1927. 


151. Ybarz, P. L.: Adenitis supuradas del mesenterio, An. Fac. de med. de 
Montevideo 23:531, 1938. 
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Moore **? reported the following case: 


A 42 year old woman was sick for two weeks with “appendicitis,” chills, high 
fever, sweats, abdominal distention and moderate tenderness. No mass was 
palpable. At operation the appendix and the pelvic organs appeared normal. To 
the left of the spine a fluctuating mass was present between the folds of the 
mesentery, which was taken to be of glandular origin. Drainage was established 
Death occurred a few days after operation. The origin of the infection was not 
determined. 


3. Localized peritonitis. 


4. Purulent or fibrinopurulent peritonitis of various degrees of 
severity determined by the rupture of an intralymphatic abscess or by 
the propagation of an adjacent suppurative process. 

The following case is taken from a report by Pribram *** and illus- 
trates the especially virulent form of mesenteric adenitis. 


A severe pharyngeal infection with enlargement of the cervical glands developed 
in a 29 year old man and was quickly followed by generalized acute abdominal pain 
with nausea and high fever. The physical signs were those of peritoneal irritation 
or peritonitis, and during a laparotomy, which was done forthwith, the abdominal 
organs (including the appendix) were found to be relatively normal. There was, 
however, a moderate amount of peritoneal exudate; the glands in the mesentery 
were apparently much increased in number and much swollen, and the glandular 
involvement extended high up in the ileocolic chain to the level of the cystic and 
cholecystic lymph glands. The postoperative course was marked by pyloric ileus, 
for which an ileostomy was done, and the patient died shortly thereafter. 

The postmortem examination showed the enlarged, inflamed glands, but 
apparently it was not possible to demonstrate a rupture of any peritoneal abscess. 


Pribram expressed the opinion that this was similar to what is 
already called primary peritonitis of unknown origin. 


5. Intestinal occlusion, determined either by pressure or by the 
formation of adhesions. 


6. Formation of a tumor-like mass situated usually in the ileocolic 
recess or at the root of the mesentery. This lesion may be so small as 
to escape detection during clinical, surgical or postmortem examination. 

The following notes are from my own experience : 


For an acute abdominal episode which was taken to be acute appendicitis 
a man of 23 underwent surgical exploration. The appendix was apparently 
normal, but the glands in the ileocecal angle were all enlarged. An uneventful 
convalescence and recovery followed. About one year later there developed signs 
of acute intestinal obstruction, and an indefinite mass could be felt in the right 
iliac fossa, directly behind the scar of the previous operation. During the explora- 
tion the cause of the obstruction was found to be a large inflammatory mass in the 
angle of junction of the ascending colon and the small intestine, containing a small 
focus of suppuration. The coils of the intestine were all matted together. It was 


152. Moore, J. E.: Infection of the Retroperitoneal Lymphatics, Surg., Gynec. 
& Obst. 15:30, 1912. 
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t possible to do anything except drain the abscess and establish an enterostomy 
the proximal side of the mass. The patient died, however, about twenty-four 
hours later, from diffuse peritonitis. 


7. Cyst formation with subsequent absorption, which may be so 
complete as to leave little or no trace of the original lesion. 


8. Subphrenic abscess. 


9, Extension into the liver with the formation of multiple hepatic 
abscesses. 
The notes on the following case were given by Lenhartz.’** 


A 23 year old working man was sick for ten days with increasing abdominal 
pain and temperature. Physical examination showed a tender belly, with marked 
spasm in the right lower quadrant. There was no enlargement of the liver. The 
heart and lungs were normal. Rectal examination gave negative results. During 
the next two weeks the clinical picture increased at first and then retrogressed. On 
the fifteenth day after the patient’s admission to the hospital there was a sudden 
chill, followed by a rise in temperature and an exacerbation of abdominal pain. 
The increase of symptoms was progressive and was accompanied with increased 
distention and tenderness of the abdomen. Two weeks later the area of hepatic 
dulness had enlarged upward. One week thereafter an abscess of the liver was 
drained. The blood culture was negative. Spreads from the hepatic abscess 
showed bacilli and streptococci. The patient died one week thereafter. 

The postmortem examination showed an entirely normal cecum, generalized 
purulent peritonitis and a great number of calcified mesenteric glands. A retro- 
peritoneal abscess was present, which was definitely said to be due to an infected, 
suppurating ruptured calcified gland, and there was a communication with the 
neighboring coil of jejunum. There was a large abscess in the liver. 


PORTAL OF ENTRY 74 


Appendix.—As a portal of entry of the causative agent into the 
abdominal glands in nonspecific mesenteric adenitis, the appendix has 
probably received the most attention and was concluded to be the most 
probable site of the initial lesion by Brown,'** Pribram,?**? Coleman,”® 
Royster,®® Short,’ Lamson,’** Freeman,? Speese and Klein,"* Segar and 


153. Lenhartz, H.: Die septischen Erkrankungen, Vienna, A. Hélder, 1903. 

154. Andersen, K.: Universal Mesenterial Lymphadenitis Simulating Appendi- 
citis, Med. rev., Bergen 36:528, 1919. Bagg, K.: Die “Appendicitisahnliche” iso- 
lierte Mesenterialdriisentuberkulose und ihr Schicksal im weiteren Verlaufe, Beitr. 
z. klin. Chir. 141:23, 1927. Brown, A. E.: Ileocaecal Lymphadenitis in Children, 
Surg., Gynec. & Obst. 65:798 (Dec.) 1937. Hertel, E.: Lymphadenitis mesenterialia 
(Lymphadenitis mesenterialis), Beitr. z. klin. Chir. 166:231, 1937. McFadden, 
C. D. F.: Mesenteric Adenitis and Its Clinical Manifestations, Brit. M. J. 2:1174 
(Dec. 24) 1927. Parker, D. W.: Tuberculous Mesenteric Glands Simulating 
Appendicitis, Boston M. & S. J. 167:915-918, 1912. 

155. Brown, H. P.: Acute Mesenteric Adenitis Simulating Appendicitis, S. 
Clin. North America 9:1195 (Oct.) 1929. 

156. Lamson, O. F.: Mesenteric Lymphadenitis and Acute Appendicitis, S. 
Clin. North America 9:1195-1196 (Oct.) 1929. 
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Rosenak *** and others. The available information in favor of this 
hypothesis is as follows: 

Quénu *** and Marchant *°* found changes in some of the appendixes 
which they removed but not in all. They gave no details of the anatomic 
characteristics. Goldberg and Nathanson ** found hyperplastic changes 
of the appendicular lymphadenoid tissue in many of the cases and other 
changes in only 2 cases. 

Strombeck * observed microscopic changes in the appendix in 27 of 
his 39 patients with mesenteric lymphadenitis. 

In 8 of the cases in Ireland’s ** series there was evidence of patho- 
logic change. In 1 there was hypertrophy of the lymphoid follicles; 
in 4, acute inflammation; in 1, subacute inflammation; in 1 there were 
infection with Oxyuris vermicularis and focal infiltration with poly- 
morphonuclear leukocytes and eosinophils, and in 1 there was focal 
ulceration confined to the submucosa. 

These are the main anatomic and pathologic arguments in favor 
of the appendical portal of entry for mesenteric adenitis. Many of the 
observers did not support their contention by solid anatomic or other 
evidence ; one has the feeling that many of these observations are mere 
unsupported assumptions and that the “post hoc, ergo propter hoc” type 
of reasoning in clinical observation has been allowed to take the place of 
more solid scientific methods. On the other hand, the available informa- 
tion which would tend to discredit the appendical portal of entry of 
mesenteric adenitis has a more solid foundation. This available knowl- 
edge is as follows: 

Every inflammatory process of the vermiform appendix is accom- 
panied with demonstrable lesions of its corresponding mesenteriolum, the 
lesions varying from case to case and according to the type of appen- 
dicitis. In general, the severity of these lesions is proportional to the 
intensity of the anatomicopathologic process occurring in the wall of the 
vermiform process. 

In the acute phase of appendicitis the reactions in the mesenteriolum 
include edema, exudation, infiltration, lymphangitis, rigid mobilization 
of the reticuloendothelial elements and perivascular infiltrations. With 
severe involvement there are impairment of the circulation and throm- 
bosis of the venous radicles, which may lead to purulent mesenteric 
thrombophlebitis and hepatic abscess (Beluffi **°). 


157. Segar, L. H., and Rosenak, B. D.: Non Tuberculous Mesenteric Lympha- 
denitis in Childhood, Am. J. Digest. Dis. & Nutrition 2:356 (Aug.) 1935. 

158. Quénu, M.: De l’adénopathie mésentérique dans les appendicites aigués 
toxiinfectieuses, Bull. et mém. Soc. de chir. de Paris 28:540, 1902. 

159. Marchant, G.: Adénite dans l’appendicite, Bull. et mém. Soc. de chir. de 
Paris 26:77, 1900. 

160. Beluffi, E. L.: La mesenteriolite appendicolare, Arch. ital. di chir. 48: 
697, 1938. 
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On anatomic grounds no swelling of the mesenteric lymph nodes 
should take place, because the path of lymphatic drainage on the one 
side is upward in the retroperitoneal lumbar region toward the sub- 
phrenic space, and on the other side the lymphatic drainage of the 
appendix is normally limited and is related anatomically to that of the 
large intestine. It does not, as a rule, drain into the mesenteric glands 
in the ileocolic junction. The group of lymph nodes normally found in 
the ileocolic arele of the mesentery are anatomically and physiologically 
related to the small intestine, especially to its distal half, i. e., the ileum. 
(Compare with the section on the anatomy of the mesenteric lymph 
nodes. ) 

The lymphatics of the appendix *** are associated with those of the 
cecum. Polya***® and later Jamieson and Dobson ** showed that a few 
lymph vessels arising at the base of the appendix pass around each side 
of the cecum to terminate in the nodes of the ileocolic chain, either 
directly or by the intermediation of the anterior or posterior cecal nodes. 
The lymphatic network of the appendix usually follows the branches 
of the appendical artery by a number of trunks, one of which may 
traverse a lymph nodule sometimes contained in the mesoappendix 
(not constant). The remainder terminate in the inferior nodes of 
the ileocolic chain or in the posterior cecal nodes, but sometimes one of 
these collecting trunks may reach nodes on the ileocolic chain as high 
as the third part of the duodenum. One may also see a cecal lymphatic 
penetrate the mesoappendix to reach an appendical or an_ileocolic 
lymph node. 


On the basis of extensive clinical experience many observers (Hahn 
and I;*® Carson;*®* Goldberg and Nathanson“) have previously 
, ~ 


161. Aschoff, L.: Die lymphatische Organe, Berlin, Urban & Schwarzenberg, 
1926. Auguy, J.: De l’adénopathie appendiculaire, Thesis, Lyon, no. 134, 1901. 
Kleiber, N.: Erfahrungen iiber die Lymphangitis mesenterialis, Thesis, Berlin, 
1935. Levin, O. A.: Die Mesenteriolitis, ihr Bedeutung fiir die Symptomato- 
logie, Diagnostik und Klinik der Appendizitis und ihrer Komplikationen: Histo- 
logische und klinische Untersuchungen, Beitr. z. klin. Chir. 160:491, 1934. Losifov, 
G. M.: Das Lymphgefass-System des Menschen, Jena, Gustav Fischer, 1930. 
Most, A.: Chirurgie der Lymphgefasse und der Lymphdriisen, in von Bruns, P.: 
Neue deutsche Chirurgie, Stuttgart, Ferdinand Enke, 1917, vol. 24, pp. 41-47; Die 
Topographie des Lymphgefassapparates des menschlichen Kérpers, Stuttgart, E. 
Schweizerbart, 1908; Bibliotheca medica, Cassel, T. G. Fischer & Co., 1908, pt. C, 
no. 21. Zapel, E.: Ueber die Frage der Mesenteriolitis appendicularis und der 
postappendicitischen Veranderungen des Venenlymphsystems, Arch. f. klin. Chir. 
169: 180, 1932. 

162. Jamieson, J. K., and Dobson, J. F.: The Lymphatic System of the Stomach, 
Lancet 1:1061, 1907; The Lymphatic System of the Caecum and Appendix, ibid. 
1:1137, 1907. 

163. Carson, H. W.: On the Clinical Aspects of Tuberculous Mesenteric 
Glands, Lancet 1:869 (June 22) 1935. 
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expressed the belief that the appendix has no clinical relation to 
mesenteric adenitis. This is supported by the fact that the appendix 
in the vast majority of the cases is uninvolved in acute mesenteric 
adenitis; by the fact that in bona fide acute appendicitis of various 
grades and types the mesenteric glands are not enlarged or inflamed, 
and by the anatomic facts (a) that the appendix is part of the large 
bowel; (>) that the lymphatic drainage of the appendix is a limited and 
local one; (c) that in mesenteric adenitis the glands are diffusely 
involved (Freeman?), and (d) that those which are involved drain 
anatomically the small intestine and especially its ileal portion. 


One cannot escape the fact mentioned, that appendicitis is not gen- 
erally accompanied with gross swelling of the mesenteric lymph nodes. 
My own experience coincides with that of Ireland,** who said that if 
inflammation of these nodes occurs in all cases of appendicitis it is not so 
grossly evident at operation and would therefore have to be discovered 
on microscopic examination. There is no report in the literature of the 
routine sectioning of the mesenteric glands in any large series of cases 
of acute appendicitis. But my own laboratory experience of early years 
and my own subsequent surgical experience and that of many other 
surgeons testify to the absence or extreme rarity of the relation of acute 
appendicitis and inflammatory enlargement of the mesenteric lymph 
nodes. 


Yet it seems demonstrable that an occasional case occurs in which 
swellings of the mesenteric glands follow acute appendicitis. The 
following notes on a recent personal experience seem to confirm this. 


In a 16 year old girl with a typical history of acute appendicitis of twenty-four 
hours’ standing and without a history of any preceding infection of the upper 
respiratory tract, abdominal exploration revealed an appendix which showed the 
slightest degree of inflammation on its external coat. The interior of the appendix 
was filled with fluid pus and showed a more marked degree of inflammation. 
Several moderately swollen glands were visualized and palpated in the ileocecal 
angle of the mesentery. The appendix was removed, and the patient made an 
uneventful recovery. 

There was no other glandular enlargement in this patient, and there was no 
history of any such enlargement or of any form of lymphatic disease. 


The explanation is based on abnormal anatomic arrangements in 
the lymphatic apparatus and drainage. 


Abnormal lymphatic connections of the appendix have been observed 
and described by Clade,** Cohn,?** Walter-Sallis,.% Francais and 


164. Cohn, M.: Der Verlauf der appendicularen Lymphgefasse, Arch. f. Anat. 
u. Entwcklngsgesch., 1905, p. 445. 


165. Walter-Sallis, J.: Le foie dans l’appendicite, Rev. de chir. 49:181 and 
649, 1914. 
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Moure,* Lockwood,'® Poirier and Cunéo,'** Polya,’*® Jamieson and 
Dobson,?® Bartels,*® Bercéanu,*”® Franke,*® Descompes and Turnesco,** 
Pelié and Pellé,’7! Braithwaite *7* and others. Connections have been 
described into the retroperitoneal lymphatics to the perirenal space and 
the liver and downward into the pelvis and the pelvic organs (the latter, 
however, are denied). For the subject under discussion it is important 
to know that there are, as abnormal variations of the normal, lymphatic 
vessels which on their way to the liver pass across the mesoappendix 
and the mesentery directly (Walter-Sallis*®*) or indirectly and in a 
retrograde manner through the mesenteric and celiac glands. According 
to Lockwood,’** the appendical lymphatics may also be in connection 
with the lymph nodes of the mesocolon. 

This is the anatomic explanation of the occasional case in which 
enlargement of the mesenteric lymph glands follows acute appendicitis 
and for the failure to observe any lymph node enlargement with the 
vast majority of the ordinary types of acute appendicitis (catarrhal, 
suppurative, gangrenous, etc.). The physiologic explanation is just as 
important, in that the normal lymphatic current from the appendix is 
not inward toward the mesentery but upward retroperitoneally, behind 
to the colon and in the lumbar gutter toward the liver and subphrenic 
space. This is my own experience as well as that of many other 
observers. If swollen mesenteric glands with acute appendicitis have 
been observed by others, they occur under some abnormal stress; the 
explanation would have to be made either on the ground that the acute 
appendicitis was only part of a larger lesion, the extra-appendicular 
part of which caused the lymphadenopathy, or on the ground that an 
anatomic variation was present which permitted or, rather, compelled 
the lymphatic drainage from the appendix along unaccustomed paths 
by the anastomosis with the lymphatics which normally drain the ileum. 
The physiologic purpose of the anatomic arrangement is ordinarily a 
powerful factor in preventing an appendical portal of entry for the 
causative agent of mesenteric adenitis. 


166. Frangais and Moure: Appendicite aigué avec abcés multiples du foie, 
Bull. et mém. Soc. anat. de Paris 83:458, 1908. 

167. Lockwood, C. B.: Note upon the Lymphatics of the Vermiform Appendix, 
J. Anat. & Physiol. 34:9, 1899. 

168. Poirier, P., and Cunéo, B.: Les lymphatiques, in Poirier, P., and Charpy, 

: Traité d’anatomie humaine, Paris, Masson & Cie, 1902, vol. 2, pt. 4. 

169. Bartels, P.: Das Lymphagefass-system, Jena, Gustav Fischer, 1909. 

170. Bercéanu, D.: Les relations lymphatiques entre l’appendice et la région 
duodéno-pancréatique, Rev. de. chir., Paris 69:421, 1924. 

171. Pellé, A., and Pellé, A. (Mme.) : Lymphatiques de la trompe, Ann. d’anat. 
path. 8:509 and 605, 1931. 

172. Braithwaite, L. R.: Tuberculosis of Glands in the Ileo-Caecal Angle: A 
Cause of Pain in the Right Iliac Fossa, Brit. J. Surg. 13:439 (Jan.) 1926. 
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Experience with the operative results of appendectomy performed 
in the presence of acute mesenteric adenitis has been used in a contro- 
versial manner by each side of the contention. One wonders why the 
removal of such innocent-looking appendixes as are found in the vast 
majority of the cases should produce such a large percentage of symp- 
tomatic cures without later recurrence of symptoms. In my own 
experience, recovery after appendectomy has occurred always, and in 
patients examined in the follow-up clinics no recurrence of symptoms 
has been observed. This was also the experience of Royster,°® Brown ** 
and others. In Marshall’s™* series of 26 patients, approximately 85 per 
cent showed similar results, and in Strémbeck’s * series 87 per cent 
of patients were free from symptoms postoperatively. Recurrences of 
symptoms have thus occurred in approximately 15 per cent of the cases 
of Marshall ** and Strémbeck.” 

Schnitzler’s *7* experience in 1 case was unique. 


An appendectomy was performed on a patient, and there was relief of symptoms 
for eight years. Then abdominal symptoms again appeared, and a laparotomy was 
again undertaken in the erroneous and misleading belief that the appendix had not 
previously been removed. Swelling of the mesenteric glands was found at the 
second operation. The symptoms recurred subsequently. The obvious conclusion 
is that the appendix had nothing to do with the mesenteric lymphadenopathy. 


If one combines the data in Schnitzler’s case and the experience of 


Marshall ** and that of Strombeck ** with the striking lack of pathologic 
change in the appendixes removed at operation in the presence of 
mesenteric adenitis, the total evidence seems to confirm the assumption 
that in the great majority of cases the appendix does not provide the 
causative agent for the swollen mesenteric glands, even though in rare 
instances it may do so. 


Small Intestine—Next in frequency and importance as the portal 
of entry for the cause of mesenteric lymphadenitis is the terminal part of 
the small intestine. 

Guleke * and many other observers expressed the belief that the con- 
dition originates in the bowel. Various factors which might favor the 
passage of bacteria or their toxins through the wall of the bowel have 
been suggested. Distention, catarrhal inflammation, abrasions and other 
injuries of the mucous membrane, as well as lowered resistance of the 
surface epithelium of the bowel, have been mentioned by Bell,” 
Pribram,‘** Freeman? and Signorelli and Hosen.” 

In this regard, the anatomic pattern according to which the local 
lymphadenoid apparatus and its connecting lymph channels are arranged 
is so striking in its similarity to that observed at the upper end of the 


173. Schnitzler, H.: Lymphangitis und Lymphadenitis mesenterialis, Wien. 
klin. Wchnschr. 46:134 (Feb. 3) 1933. 
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alimentary tract as to compel the assumption that the variety of diseases 
or lesions occurring in the latter must have counterparts in the terminal 
portion of the ileum and that, above all, the mechanism of the develop- 
ment of disease in two locations must be alike. 

The anatomic pattern consists in either locality of (1) an aggrega- 
tion of lymphadenoid tissue in the wall of the alimentary canal (in the 
neck, the adenoids and tonsils; in the terminal portion of the ileum, 
Peyer’s patches and other solitary follicles) and (2) groups of lymph 
nodes anatomically related by position to these areas into which the 
normal drainage from these collections of lymphadenoid tissue flows 
(cervical glands in the neck ; mesenteric glands in the abdomen). I have 
alluded to this anatomic arrangement many times and am much sur- 
prised that the importance of this has not received the attention which, 
to my mind, it richly deserves. 

That the surface of the alimentary canal (oronasopharyngealbuccal 
mucosa of the terminal part of the ileum) is always a region full of 
potentiality for chemical, traumatic and, possibly, other forms of injury, 
leading to its constant possible role as a portal of entry for bacterial 
infection, is elementary knowledge. It remains but to compare the forms 
of bacterial infection and secondary lymphadenopathy in the two situa- 
tions to show the importance of this knowledge in explaining the probably 
most common portal of entry and mechanism by which acute mesenteric 
adenitis of the type under discussion occurs. 

Pediatricians will recognize as clinical facts that lymphadenopathy 
in the two situations occurs at similar ages and practically exclusively 
in young and growing children and adolescents and that in persons of 
these ages so-called “catarrhal” infections, in which lymphadenopathy 
is an important factor, are extremely common. In the neck these appear 
in two main forms. In the one a primary lesion is present in the oronaso- 
pharyngeal space and is easily recognized (teeth, mucous membrane, 
adenoids, tonsils, etc.). One recognizes without question that these 
primary lesions are portals of entry for the secondary infection in the 
associated cervical glands. In the other a primary lesion is not dis- 
coverable, although every clinician is certain that one is or has been 
present, and the forthcoming explanation includes the possibility that 
the lesion is hidden in some inaccessible place or has possibly under- 
gone healing and evanescence at the time of examination. At present 
there is usually no discussion about this line of reasoning. 

As to the abdomen, I dare say that no one will dispute the premise 
that if the mesenteric lymph nodes are enlarged the lesion is secondary 
to some preceding one in its immediate anatomic vicinity or has origi- 
nated from a distant focus by the hematogenous route. In the former 
circumstances, under ordinary conditions, the area in which a potential 
primary lesion could develop is not accessible to examination, especially 
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visual or palpatory examination, even during an open laparotomy, and 
the opportunity for postmortem examination is, fortunately, almost nil. 
However, analogous knowledge and experience are available, as has 
been indicated previously for typhoid fever, nonspecific granuloma *** of 
the terminal part of the ileum and for acute enterocolitis and ileocolitis, 

The mechanism in each of these examples is characteristically alike, 
and there is no reason to assume that in cases of nonspecific simple 
adenitis a different mechanism would be employed. The conclusion, 
then, seems inevitable that a primary lesion must be present, even if it 
is not susceptible to discovery, in the adjacent and correlated part of 
the alimentary tract. 

I wish to emphasize again the fact that in both segments of the 
alimentary tract—in the neck and in the abdomen—the primary lesion 
is located in an area in which there is an extraordinary abundance of 
lymphadenoid tissue. And in the abdominal conditions this is true in 
all of the examples cited in the foregoing sections as well as in cases 
of mesenteric adenitis. One takes it for granted that the progression 
of infection in the neck is from lymphadenoid collections to the cervical 
lymph nodes, and a similar line of reasoning is entirely applicable to 
the abdomen, where the Peyer’s patches and the terminal portion of the 
ileum apparently assume a similar anatomicophysiologic purpose. 

It seems difficult to avoid the assumption that the areas of the alimen- 
tary canal in which lymphadenoid tissue shows any abundance are 
particularly susceptible to these simple forms of nonspecific infection— 
nonspecific only because the specific cause is not known—and that these 
infections should take place during that period of life when so-called 
“catarrhal” infections in general are common. In previous years the 
abundance of attention given to the tonsils and adenoids has testified 
to their importance in these conditions, but, for very obvious reasons 
(lack of opportunity for observation, etc.), the importance of similar 
collections of lymphadenoid tissue in the small intestine has not received 
the attention which it deserves. This is what I should like to emphasize 
strongly. 

This does not, however, restrict the area of origin of infection, either 
at the upper end of the alimentary canal or in the terminal portion of 
the ileum, entirely to the collections of lymphadenoid tissue. It is well 
known that in the mouth the buccal mucous membrane and the teeth 
can become points of entry for infection, and the same must undoubtedly 
be true for the reaches of the intestinal mucosa where lymphadenoid 
tissue is not present or is at a minimum. This does not destroy for 


174. Crohn, B. B.; Ginzburg, L., and Oppenheimer, G.: Regional Ileitis: 
Pathologic and Clinical Entity, J. A. M. A. 99:1323 (Oct. 15) 1932. Rockey, 
E. W.: Thickening of Terminal Ileum with Mesenteric Adenitis in Children, 
Northwest Med. 32:145 (April) 1933. 
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one moment the predominant role of the lymphadenoid tissue as probably 
the most frequent portal of entry for infection which later is transmitted 
to the cervical and/or the mesenteric glands. It also fortifies strongly 
the similarity of the anatomic and pathologic characteristics of the 
two areas. 


Hematogenous Infection.—I do not think that Brennemann’s ** sug- 
gestion that pathogenic bacteria, which are permanently or temporarily 
present at the upper end of the alimentary canal (mouth and naso- 
pharynx), may be transmitted by the blood stream and produce secondary 
inflammatory lesions in the intestine with subsequent involvement of 
the lymph glands or secondary lesions directly into the lymph glands 
without the interposition of the intestinal structure can be entirely dis- 
missed. In my own experience and in that of others there have been 
any number of cases in which a frank infection of the nasopharynx (acute 
follicular tonsillitis, for instance) has been followed by an acute embolic 
form of gangrenous appendicitis, and sometimes the appendical lesion 
has flared up and dominated the clinical picture even before the naso- 
pharyngeal lesion has healed. I am sure that this experience can be 
multiplied a thousandfold in the experience of other surgeons. I think 
myself that cases in which simple mesenteric adenitis occurs in this 
way are in the minority. 


Lymphatic Absorption—One of the hypotheses about mesenteric 
lymphadenitis seems to result from some general idea that the lymphatic 
system exists as a homogenous unit for the entire body rather than 
as a collection of separate units each for a physiologically demarcated 
part. In 1903, MacFadyen and MacConkey *** referred to the unanimity 
of the lymphatic system with special reference to the faucial tonsils, 
the adenoids and the mesenteric lymph nodes. Some sort of clinical 
corroboration for this exists in an observation which has been made 
a number of times in the last few years, namely, that in some of the 
cases of acute involvement an infection of the upper respiratory tract 
either precedes or occurs simultaneously with the abdominal mani- 
festations. 

A characteristic experience was reported by Noya Benitez.’7* In 
a series of 9 children he obtained a history of an attack of cold and cough 
for a few days, preceding the onset of abdominal pain with nausea, 
vomiting, fever and tenderness and spasm in the right lower quadrant 
of the abdomen. There was a history of similar recurrent and subacute 
attacks in the past. Leukocytosis was always present during the attack. 


175. MacFadyen, A., and MacConkey, A.: An Experimental Examination of 
Mesenteric Glands, Tonsils, and Adenoids, Brit. M. J. 2:129, 1903. 


176. Noya Benitez, J.: Acute Mesenteric Lymphadenitis, Bol. Asoc. méd. de 
Puerto Rico $2:8 (Jan.) 1940. 
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Pharyngeal Infection—The general term pharyngeal infection is 
used to include “that whole group of nonspecific, sporadic, endemic, 
epidemic, pandemic, febrile infections that have their primary locus in 
the nose and throat and are variously called tonsillitis, pharyngitis, 
nasopharyngitis, sore throat, cold, streptococcus throats, rhinitis, laryn- 
gitis, bronchitis, upper respiratory tract infection, angina, glandular 
fever, grip, or influenza” (Brennemann **). 

Pediatricians are well acquainted with the fact that during such 
infections abdominal symptoms—pain, nausea and vomiting—with fever 
and other signs of a bacterial infection are common. Conversely speak- 
ing, observers have noted that frequently abdominal symptoms of which 
mesenteric adenitis has been demonstrated to be an accompaniment or 
seque! are preceded by or even accompanied with some such “throat 
infection.” As most of the patients are children in whom infections of 
this kind are notoriously common, such a history may indicate a mere 
coincidence. The excessive frequency of this progression seems to invite 
the assumption, however, that a biologic connection of some kind exists. 
Transmission to the abdominal glands by a hematogenous infection is 
emphasized by some, but there is also the possibility, which is stressed 
by others, that the organisms are swallowed and passed along to the 
appropriate segment of the intestine, from which absorption occurs 
into the mesenteric glands. Possibly both methods of transmission occur 
individually or simultaneously; when there seems to be simultaneous 
involvement of the two regions, the hematogenous mechanism seems 
to be the correct answer; when the abdominal manifestations follow 
the “throat infection” by an appreciable interval, the second explanation 
seems more probable. 


In the hematogenous conditions the presumption is that the organisms 
enter the circulation through the oropharynx, are distributed throughout 
the body and form a metastatic focus in the abdominal glands. In the 
dysenteric conditions, Felsen ** has reported that this can be reproduced 
in animals not only with the bacteria but also with their toxins. It 
seems a little difficult to understand, however, why no regional group 
of glands besides the abdominal group are similarly affected. 


In the second group—in which the organisms are said to be 
swallowed —one might presume to postulate, by analogy with the 
cervical conditions, that the organisms enter through some break in the 
mucosa of the ileum, which, under the circumstances, is not susceptible 
to investigation or not demonstrable even if investigation were possible. 
The secondary blockage in the appropriate lymph nodes creates the 
clinical concept of mesenteric adenitis. That such bacterial transit with- 
out a demonstrable lesion in the mucosa is possible is supported by 





lar 


ich 
ver 
ak- 
ich 
or 
oat 
, of 
ere 
vite 
sts. 
1 is 
ssed 
the 
curs 
ccur 
eOUus 
ems 
llow 
ition 


isms 
hout 
1 the 
luced 

It 
TOUp 


o be 
1 the 
n the 
ptible 
sible. 
S the 
with- 
ed by 


WILENSKY—LYMPHADENOPATHY 117 


the knowledge that bacteria are probably routinely absorbed together 
with the products of digestion and are eliminated or blocked in the 
mesenteric nodes. 

A curious observation in connection with this is that of Felsen,*® 
who described a similar form of infection of the upper respiratory tract 
with mesenteric adenitis which he has occasionally noted to precede an 
attack of the Sonne-Duval type of bacillary dysentery in children. And 
Alvarez,** Bargen’*** and Barron’ said specifically that attacks of 
chronic ulcerative colitis and recurrence of symptoms often follow acute 
infections of the respiratory tract, such as bronchitis, tonsillitis, rhinitis, 
influenza or pneumonia. 

Whether in these cases it is, perhaps, a general toxemia that brings 
about the mesenteric lymphadenopathy or whether the cause of the 
infection is absorbed into the blood stream and is then simultaneously 
distributed into all parts of the lymphatic system, for which it has some 
sort of predilection, is still to be settled. 


IMPORTANCE OF LYMPHADENOID TISSUE 


The important role played by the lymphadenoid tissue of the alimen- 
tary canal is correctly appreciated only when one realizes the great 
frequency with which it becomes involved in the various diseases known 
to clinical medicine. The tangible knowledge indicates an astonishingly 


large incidence of involvement of the mesenteric glands in typhoid and 
paratyphoid fever, in the various forms of bacteremia, in status lympha- 
ticus, in tuberculosis, rarely in syphilis and actinomycosis, more com- 
monly in the various blood dyscrasias, in a case of agranulocytosis 
reported by Felsen *® and in the various forms of colitis, enteritis and 
dysentery. This list does not include the various forms of malignant 
tumor and such borderline lesions as Hodgkin’s disease. As has been 
indicated, for some of these, such as typhoid fever, the mechanism of 
development and of the transit of the infection is well known. The 
newer anatomic knowledge of colitis and dysentery indicates a fairly 
close approximation to the latter. 

In all forms of diarrheal disease in infants and children (infantile 
diarrhea, cholera infantum, acute ileocolitis, summer diarrhea, etc.) the 
process seems to center in or to show a predilection for the vicinity and 
substance of the intestinal lymphadenoid nodules, being especially marked 
in Peyer’s patches. Apparently all of these conditions begin as surface 


infections and reach down into the substance of the intestinal wall as 


177. Bargen, J. A.: Etiology of Chronic Ulcerative Colitis, J. A. M. A. 88: 
332 (Aug. 2) 1924. 

178. Barron, M. E.: Simple Non-Specific Ulcer of the Colon, Arch. Surg. 
17:355 (Sept.) 1928. 
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the pathologic process proceeds. The spread into the wall occurs along 
the lymph channels into collections of lymphadenoid tissue (solitary 
follicles; Peyer’s patches). Wherever in the various publications 
(Holt ;*** Felsen “*) particular attention has been paid to this element 
and the findings recorded, it is astonishing to see how often specific 
mention is made of the localization about, and the involvement of, 
Peyer’s patches. In this regard the differentiation between the small 
and the large intestine is merely a quantitative one and depends on the 
distribution of solitary and aggregated collections of lymphadenoid tissue 
(solitary follicles; Peyer’s patches). In the small intestine it is com- 
mon to find the lesion localized for the most part and/or limited to the 
lower part of the ileum, where the lymphadenoid tissue abounds to such 
a large extent in the intestinal wall. The spread into and the involve- 
ment of the adjacent tissues of the intestinal wall become visible only 
with the prolongation of the illness and its anatomic development. 

So-called catarrhal infections are commonly associated regionally 
with the upper reaches of the alimentary canal and have been previously 
referred to under the general heading of pharyngeal infections. For 
the most part these occur anatomically in relation to the lymphadenoid 
apparatus of the tonsils and adenoids and their secondary involvements 
in the cervical glands. They are commonly said to be “surface” infec- 
tions. Whether such “catarrhal” infections can occur deep in the ileum 
and originate in and about Peyer’s patches is apparently beyond the 
present available powers of demonstration, but certainly in cases of 
simple mesenteric adenitis without other demonstrable lesions there 
are symptomatic and anatomic manifestations identical to those of similar 
lesions that originate in the oropharynx. The interplay of “throat” 
infection with abdominal symptoms as indicated in this communication 
is more than a mere coincidence and is remarkable. 


RESUME AND COMMENT 


I have gone far afield to show the protean character of the pathologic 
conditions with which general and/or mesenteric lymphadenopathy can 
occur in clinical medical practice. To be sure, lymphadenopathies of 
one kind or another in other areas of the body are well known to phy- 
sicians, in contradistinction to the mesenteric area, where their secluded 
position has until recently served to prevent sufficient examination and 
study. It appears that the correspondence between the abdominal field 
and other regions of the body is identical and that some of the lymph- 
adenopathies in the mesenteric area can be of maximum grade; thence 
the gradations and severities vary all the way down to the great majority 


179. Holt, L. E.: The Diseases of Infancy and Childhood, New York, D. 
Appleton and Company, 1906. 
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of the instances of those apparently simple and more benign cases of 
mesenteric adenitis which are especially under discussion. 


A number of concepts have resulted from this factual review: 


1. A very important common denominator of all of this aggregation 
of facts—namely, the age factor. It is apparent that all of the condi- 
tions hereinbefore reviewed with which general and/or mesenteric 
lymphadenopathy is associated occur in the period beginning with child- 
hood and extending with less frequency up to the adolescent period. 
It appears from this that during this period of life the lymphatic appa- 
ratus of the human being is under continual and variegated stress and 
is most apt to undergo pathologic changes. 


2. The great frequency with which streptococci are associated with 
the various forms of so-called nonspecific lymphadenopathy and with 
the various clinically differentiated illnesses referred to. To be sure, 
other organisms, staphylococci, diplococci, melitensis organisms and 
others are named even in conditions not specifically defined as clinical 
diseases, such as typhoid fever. But the predominating organism is 
the streptococcus. 

An interesting fact about all of these conditions also is the frequency 
with which streptococci of various strains can be obtained in cultures 
from the oropharynx. The fact that streptococci find a “normal” habitat 
in the tonsils, in the pharyngeal mucosa and about the teeth does not 
invalidate an assumed pathologic connection between the organisms, an 
originating oropharyngeal infection, secondary adenitis in the neck 
and/or an abdominal lymphadenopathy, if no other organisms can be 
recovered and if no other specific form of infection, concerning the cause 
of which one has complete knowledge, is present. This is especially 
so in that large, vaguely defined group of diseases, customarily called, 
for want of a better name, “rheumatic.” The presence of these strepto- 
cocci seems to be of some etiologic importance when applied to the 
mesenteric gland enlargements, as streptococci of various kinds have 
been by far the most frequent organisms in cultures of material taken 
from the abdominal lymph nodes. 


3. The great facility with which generalized and/or mesenteric 
lymphadenopathies are associated with many apparently widely differ- 
ing diseases, indicating the great tendency for lymphatic absorption of 
these diseases during this period of life. 


4. The great frequency with which these diverse forms of disease 
during this period of life are ushered in with gastrointestinal symptoms, 
with “throat” conditions or with both, indicating the extreme importance 
of the alimentary canal as a whole or in part as a portal of entry for 
the causative agent. 
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5. The fact that intra-abdominal lymphadenopathy occurs under 
several basic conditions: (@) as an accompaniment or integral part of 
some definite disease, such as typhoid fever or dysentery; (>) as a 
secondary manifestation of some intestinal lesion of more or less obscure 
origin, such as nonspecific granuloma; (c) as a completely understood 
accompaniment of indefinite diseases usually associated with streptococci 
of one or another strain (in the “rheumatic” group, for instance), and 
(d) as a lymphadenopathy without any demonstrable or discoverable 
preceding causal lesion either nearby or at a distance, that is, nonspecific 
mesenteric adenitis. 


6. The dominating position of the isolated and aggregated collections 
of lymphadenoid tissue at those points of the alimentary canal (oronaso- 
pharynx ; ileum) where physiologic activity and stress are normally at a 
maximum, where bacterial attack is most apt to occur and where the 
products of bacterial attack and invasion are, therefore, most commonly 
developed and absorbed, neutralized without perceptible evidence or 
counteracted, blocked and destroyed in the appropriate associated lymph 
nodes in the course of disease. In cases of intra-abdominal lymph- 
adenopathy this corresponds to nonspecific mesenteric adenitis. 


7. The great similarity in anatomic, physiologic, etiologic, mechanical 
and pathologic aspects between disease originating in the oronasopharynx 
and that originating in the lower part of the ileum, which in either case 
leads to nonspecific forms of lymphadenopathy. This must be empha- 
sized in order to wipe away any halo of obscurity with which nonspecific 
mesenteric adenitis has been surrounded. 


8. The general similarity of anatomic change which takes place in 
the lymph nodes, from the simple hyperplasias occurring in the simple 
nonspecific conditions to more or less destruction of node structure, 
sometimes with the appearance of a foreign body type of giant cells; 
to abscess formation, and to the appearance of other, similar complica- 
tions varying in accord with the character of the surrounding organs 
and tissues. While advanced pathologic processes occur rarely, their 
presence almost always indicates and corresponds with preceding intes- 
tinal lesions of equal magnitude. 


9. The similarity of the anatomic changes in the mesenteric nodes 
associated with the nonspecific type and those associated with the lymph- 
adenopathies which occur in the other collateral and/or specific groups 
of diseases reviewed here. 


10. The fact that in the great majority of cases of nonspecific 
mesenteric adenitis it is not possible to prove any definite tuberculous 
causation and that the clinical facts give no reason for suspecting or 
believing that in the great majority of these cases the condition is 
tuberculous. 
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The statement of Bell °° that all nonspecific mesenteric adenitis should 
be considered tuberculous unless proved otherwise is not tenable in the 
present state of knowledge. While there is no doubt that tuberculous 
mesenteric lymphadenitis occurs in some cases, as knowledge increases 
the relative proportion and absolute number of the cases in which this 
condition is due to tuberculous infection seem to be steadily decreasing. 
For instance, in 85 per cent of his 40 patients Strombeck ** ruled out 
tuberculosis with as great a degree of certainty as clinical examination 
permitted. A tuberculin test was made in 8 cases of Ireland’s ** ser: °s 
and a negative reaction was uniformly obtained. 

Strémbeck *’ reviewed the glands of 14 patients, and those of 4 were 
proved to be negative for tuberculosis on inoculation of guinea pigs. 
Heusser,’ by means of cultures, the sodium hypochloride test and inocula- 
tion of guinea pigs, apparently proved the absence of tuberculosis in 
his 40 patients. Freeman * removed glands from 50 patients, and those 
of 43 proved negative for tuberculosis. In 10 cases inoculation of guinea 
pigs was made, and evidence of tuberculosis was found in only 4. 

One must get away from the idea that mesenteric adenitis is an 
isolated, bizarre, peculiar or obscure disease. Rather, one must under- 
stand that it has its counterparts in other lymphatic regional areas, that 
it is a sequela of other diseases and infections, that it is a constant 
secondary phenomenon in many acute, chronic, mild and severe diseases 
of the intestinal tract and that no one etiologic factor is responsible for it. 
This is not only my own opinion; it has been pointed out also by 
Strombeck ®* and by Hess. 

In cases of general pathologic conditions of the lymphadenoid appa- 
ratus one must realize that lymphadenopathy may be (1) a local regional 
reaction to a causative agent at a local point of entry or (2) a general 
response of the entire lymphatic apparatus to a causative agent intro- 
duced into a distant and/or regionally connected portal of entry. There 
is nothing in the previous factual summary which points to the appendix 
as a regional local portal of entry for the causative agent of nonspecific 
mesenteric adenitis except as an uncommon and comparatively rare 
occurrence. One should not be misled by the results of appendectomy 
done in the presence of such glandular enlargements; the great per- 
centage of cases in which no recurrence of the condition occurs does not 
prove that appendectomy cures the condition and removes the provocative 
cause, and the smaller percentage of cases in which recurrences of the 
condition occur does not actually prove, although it helps to, that there 
is no causal relation between the appendix and enlargements of the 
mesenteric glands. 

I wish to emphasize again the importance of the terminal portion of 
the ileum as a regional portal of entry of the causative agent in many 
and perhaps most of the cases of simple nonspecific mesenteric adenitis. 
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The opportunities for absorption of any causative agent are remarkable, 
including that associated with the normal digestive functions and that 
predicated on the occurrence of local points of injury. The passage of 
any provocative causative agent from the oral cavity to the terminal 
portion of the ileum is a constant occurrence, and it is most remarkable 
that these forms of infection do not occur with greater frequency. 

It is practically impossible to obtain an accurate visualization of the 
general and ordinary condition of the enormous surface of the mucous 
membrane of the intestinal tract, especially of the jejunoileum. It seems 
highly probable, nevertheless, that more frequently than one ordinarily 
imagines there is some inflammation of this membrane (i. e., enteritis). 
There is every reason to believe that such inflammation can be respon- 
sible for many hitherto not sufficiently explained abdominal symptoms 
—acute and chronic upsets in digestion, cyclic vomiting, ete.—which are 
now thought to be “functional” in origin; for many forms of diarrhea 
for which, at present, no adequate cause can be found, and for some of 
the other transient disturbances in the functions of the stomach and 
bowel which commonly accompany “colds,” “throat infections” or other 
generalized infections. Accurate correlation and integration of these 
symptoms with the little and infrequently available knowledge obtained 
during postmortem examination are difficult. Common bacteriologic 
causes for such transient and often unrecognized forms of enteritis 
may be the organisms and/or their toxins of the dysentery, enteritides 
and colon groups of bacteria, as well as staphylococci and streptococci. 
The studies of Childrey, Alvarez and Mann **° indicate that the digestive 
upsets that follow the eating of too much food or of indigestible food 
may well be due to injury wrought in this way to the absorptive power 
of the mucous membrane of the bowel. 

I am more and more impressed by the frequency with which causa- 
tive agents of disease attack and enter the body through the upper end 
of the alimentary canal (oronasopharynx). There is a good deal of 
evidence that the association of infection at the beginning of the alimen- 
tary canal (oropharyngeal cavity) with the abdominal manifestations 
centering in the general region of the terminal portion of the ileum is no 
mere coincidence. Corroboration of this has been obtained both in 
experimental work (Poynton and Paine; *** Adrain ***) and in clinical 


180. Childrey, H. W.; Alvarez, W. C., and Mann, F. C.: Digestion: Efficiency 
with Various Foods and Under Various Conditions, Arch. Int. Med. 46:361-374 
(Sept.) 1930. 

181. Poynton, F. J., and Paine, A.: Researches on Rhemnatism, New York, 
The Macmillan Company, 1914, pp. 374-377; A Further Contribution to the Study 
of the Etiology of Appendicitis as a Result of Blood Infection, with Particular 
Reference to the Tonsils as a Primary Seat of Infection, Lancet 2:439 (Aug. 17) 
1912. 


182. Adrian, cited by Poynton and Paine.1*1 
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practice. Similarly, in the literature reference has been made to the 
connection of appendicitis and an originating oropharyngeal infection. 


At the upper end of the alimentary canal there are local and regional 
means (cervical glands) in abundance for neutralizing such absorbed 
infection, but not rarely this mechanism breaks down. Then the oro- 
nasopharynx acts as a point of general distribution throughout the 
body, through the hematogenous route, through the lymphatic apparatus 
and by swallowing and passage along the alimentary tract. It is possible, 
therefore, for secondary effects to occur in any one of three ways, and 
even when other symptom complexes appear enlargements of the lymph 
glands can occur in other parts of the body (mesenteric lymph- 
adenopathy) apparently unrelated to the symptom complex present. 
When abdominal lymphadenopathy occurs, then, other than local causes 
must be considered. This explains the rare local effect of acute appen- 
dicitis or the more common local effect of enteritis in causing mesenteric 
adenitis and the frequent occurrence of abdominal symptoms as one of 
the general distribution effects with which many conditions are ushered 
in and of which the “rheumatic group” is a good example. 


I have been struck by the observation that a great many of the 
collateral conditions previously discussed, especially those usually asso- 
ciated loosely in the “rheumatic” group, are tied up in some way or 
other with infections beginning at the uppe: *74 of the alimentary 
canal, in the oropharynx, and with enlargement of the mesenteric nodes. 
Many of these are frequently ushered in with abdominal manifestations, 
sometimes with fever and sometimes without; sometimes with vomiting 
and occasionally with diarrhea; sometimes in isolated cases; at other 
times in more or less epidemic form, and sometimes as interepidemic, 
influenza-like infections. Formerly some of these abdominal manifesta- 
tions were referred to as “cyclic vomiting” or as “acidosis.”” While all 
of this may and probably does indicate a certain amount of looseness of 
thought among observers, the one thing that stands out is the fact that 
a good many of these conditions are in some way associated at the onset 
with oropharyngeal infections and that in many of them abdominal 
lymphadenopathy is present. 

I am also struck by the observation that in some of the exanthems 
the disease is ushered in with so-called “catarrhal” symptoms of 
pharyngeal infection. In many of these there are also initial gastro- 
intestinal symptoms. In some of the exanthems, at least, one knows 
that the rash spreads downward and is present on the surface of the 
alimentary canal, which biologically and physiologically is also an 
“external” skin of the body. In some of the exanthems, as has been 
pointed out, it is known that lymph gland enlargements occur throughout 
the body, and more often than is known these occur also in the abdomen. 
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Two conclusions seem to be unavoidable: (1) that the spread is by the 
hematogenous route and (2) that the enlargement of the abdominal 
lymph glands is related to the hematogenous infection and/or to the 
presence of the exanthem. 


I am also struck with the importance of an allergic mechanism in 
many of the previously mentioned conditions. The rapid and abundant 
distribution of an exanthematic rash is probably based on an allergic 
distribution. In the visceral crises the edematous areas in the intestinal 
tract show remarkable similarities to external forms of angioneurotic 
edema and are undoubtedly indicative of a similar mechanism. Various 
forms of purpura commonly accompany the visceral crises. In the 
hyperacute, fatal form of purpura there is indication of an overpowering 
biologic mechanism, and no other branch of medicine comes so quickly 
to one’s mind as that pertaining to allergic phenomena. Most probably 
the allergic antigen in any case is a bacterial product. Some of the 
phenomena remind one of histamine poisoning, and histamine-like bodies 
are found commonly in the intestinal tract. This should be compared 
with the section on allergy in the previous part of this paper and with 
Wise’s case. 

CONCLUSIONS 


General abdominal lymphadenopathies are similar to lymphade- 
nopathies in other regional areas. In the abdomen many of them are 
parts of a distinct symptom complex, such as typhoid fever or dysentery. 
Others are related to loosely gathered clinical entities known collectively 
as the “rheumatic” group of diseases. Still others are related to various 
conditions associated with generalized cutaneous manifestations, includ- 
ing some of the exanthems. A large group seems to be related to a 
preceding “catarrhal” or “throat” infection, and this seems to have 
some relation to forms of glandular fever, infectious mononucleosis and 
what is clinically known as abdominal grip. Finally, there is a type 
in which the lymphadenopathy cannot be clinically connected with any 
demonstrable preceding or accompanying lesion. Because of this fact 
the last-mentioned type has been considered still undemarcated and 
undifferentiated and is called, for want of a better term, nonspecific 
mesenteric adenitis. 


Not always is the causative agent demonstrable. In only a minority 
of the latter cases can bacteria be demonstrated in the glands, and the 
predominating organism is some strain of streptococcus. Occasionally 
other, bizarre organisms, such as B. melitensis, can be cultured. An 
unidentified virus has also been suggested as the causative agent, but the 
correlation of this virus with that which may cause poliomyelitis has not 
been proved. No relation with lymphogranuloma venereum can be 
demonstrated by the Frei test. And, although various parasites have 
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been found to occur in the intra-abdominal lymph nodes, a causal rela- 
tion cannot be established between them and nonspecific mesenteric 
adenitis. 

The portal of entry for the causative agent for nonspecific mesenteric 
adenitis is only on rare occasions the appendix; and this can happen 
only because of some anatomic abnormality of the lymphatic drainage 
pathways of the appendix. More commonly the portal of entry seems 
to be related to “catarrhal” or “throat” infections, and least commonly 
the condition is a manifestation of a hematogenous mechanism or (more 
frequently) of a causative agent swallowed from the oropharynx and 
passed along to the terminal portion of the ileum, from which local 
absorption occurs. Most often of all the nonspecific mesenteric adenitis 
is a local effect of absorption from some local nondemonstrable lesion in 
the ileal segment ot the alimentary canal; it can be safely assumed that 
this includes various forms of transient enteritis and other surface 
infections, various gross and microscopic injuries and other forms of 
physical and chemical trauma. 

In this most common mechanism the similarity to the ordinarily 
observed phenomena of cervical adenitis is absolute. In either case 
local injuries and infections permit the passage of the causative agent 
to the appropriate lymph nodes. The mechanism is based on an exact 
duplication in the two positions of the anatomic arrangement of the local 
lymphadenoid tissue in the wall of the alimentary canal and of the 
corresponding lymph nodes. And the heaping up of extraordinary 
collections of lymphadenoid tissue in the wall of the alimentary canal 
at both of these locations is remarkable and seems important from an 
etiologic and a mechanistic point of view. 

As in many cases abdominal lymphadenopathy is part and parcel of 
some larger definite clinical entity, treatment must follow along the 
lines known by experience to be correct and adequate for the original 
disease. In the presence of nonspecific mesenteric adenitis and in the 
absence of any suppuration or other complication, none but conservative 
treatment would be indicated if one could so perfectly diagnose the 
condition that the fear of undiscovered acute appendicitis or other 
surgical emergency could be definitely eliminated. Unfortunately, this 
is not possible in clinical practice at the present writing, and abdominal 
explorations are more or less frequently necessary in order to establish 
the true nature of the intra-abdominal condition. 





EXPERIMENTAL BILE PANCREATITIS 


WITH SPECIAL REFERENCE TO RECOVERY AND TO THE 
TOXICITY .OF THE HEMORRHAGIC EXUDATE 


CARL IRENEUS Jr, M.D. 
CHICAGO 


Claude Bernard in 1856 first produced experimental pancreatitis 
by the injection of bile and olive oil into the pancreatic ducts of animals. 
Opie * first associated cholelithiasis with pancreatitis and suggested that 
the impaction of a gallstone at the “ampulla” produced a common channel 
and pancreatitis from the entrance of bile into the pancreatic duct. 
Archibald * expressed the belief that uninfected bile would produce only 
acute edema of the pancreas, which usually subsided within a relatively 
short time. Rich* recently suggested that metaplasia of the duct epi- 
thelium may produce obstruction with subsequent rupture of the duct 
and that the liberated trypsinogen is activated by contact with the 
tissues, with the resultant development of the acute pancreatitis. Some 
physiologists believe that the pancreas can at times secrete activated 
trypsin. 

Dragstedt, Haymond and Ellis* expressed the opinion that acute 
pancreatitis is produced by direct chemical action of the bile salts and 
not by the activation of the trypsinogen. Wangensteen, Leven and 
Manson ° stated the opinion that the cause of acute pancreatic necrosis 
is to be found in a combination of factors, any one of which, operating 
alone, would be inadequate to produce the disease. They gave especial 
consideration to the activation of trypsinogen, with production of 
pancreatic necrosis. 


From the Department of Surgery, the University of Illinois College of 
Medicine. 
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The information regarding the power of the pancreas to regenerate 
was scanty until Bensley’s ® important contribution appeared, in 1911. 
To a great extent this paucity of information relative to regeneration 
was due to the lack of proper staining technic. Bizzozer and Vassole 
(1887) observed mitoses in duct and acinar cells in the pancreas of 
adult mammals. Ssobolew (1902), in his classic work on results 
of ligation of the pancreatic duct, showed that when the permeability of 
the duct was reestablished the gland regenerated. Bensley expressed 
the belief that under appropriate conditions the pancreas is able to 
regenerate to a remarkable degree and also that the regenerative 
emphasis seems to lie on the islet side as long as the duct remains 
closed but shifts to the acinous tissue as soon as the communication 
with the bowel is reestablished. Grauer* concluded that the rabbit 
pancreas is a highly plastic organ, capable of undergoing a change of 
structure with astonishing rapidity, and that the regeneration of the 
acini proceeds much more rapidly if the patency of the duct is intact. 
Bensley and Grauer jointly stated that duct epithelium is the source 
of all growth and repair in the pancreas. 


Parker,* in 100 of 400 routine autopsies, observed mitotic figures 
in the acinar cells of the pancreas. Ukai® stated the belief that there 
is marked proliferation of the acini in the early stages after transplanta- 
tion of pancreas. Shaw and Latimer *° stated that they observed definite 
regencration of glandular tissue from transplanted duct epithelium. 
Broeq,* expressing disagreement with most authors, found no evidence 
whatsoever of acinar regeneration. Jorns** found sustained acinar 
regeneration only at the periphery of transplants in free grafts of degen- 
erated pancreas after ligation of the ducts. Maximow'™ stated the 
opinion that the adult pancreas has undifferentiated cells in the epithelium 
of the smaller tubules with sufficient regenerative power to give rise 
to new parenchymal tissue. 
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Elman,’* in a recent article, concluded that acute edema of the 
pancreas represents a distinct clinical and pathologic entity and not 
merely an early stage of pancreatic necrosis, as was brought out by 
Zoepttel.*° Some observers believe that fat necrosis can exist without 
the slightest involvement of the pancreatic parenchyma. However, 
most workers contend that fat necrosis is secondary to acute pancreatitis. 
Guibal*® expressed the belief that venous thrombosis and thrombo- 
phlebitis are essential in the production of pancreatic necrosis and fat 
necrosis. 


EXPERIMENTAL TECHNIC 


In the fcllowing experiments pancreatitis was produced by the introduction of 
2 to 6 cc. of bile (proved sterile by culture) into the accessory duct of the dog’s 
pancreas. The bile in each instance was obtained from the gallbladder of the 
animal used. In all, 40 animals were used. A maximum of 10 cc. of bile was 
injected into 1 dog. None of the dogs in this series had been fed for the previcus 
twenty-four hours. Most of the animals weighed about 10 Kg. A ligature was not 
placed on the duct after the injection, as it was desired to maintain its patency. 
The bile was introduced slowly in some animals and rapidly in cthers; however, 
the rapidity of injection seemed to have no effect on the type of pathologic change 
produced, the total amount of bile used being the only consistently effective factor 
in the type cf pancreatitis produced. The severity of the pancreatitis seemed 
dependent to a great extent on the concentration of the bile injected. In the few 
instances in which one could note a distinct difference in concentration of the bile 
introduced, the animals into whose ducts the dark, presumably concentrated bile 
was injected were more apt to have a severe type of pancreatitis. This conforms 
to the results of Archibald’s experiments.1* The color of the pancreas changed to 
yellow-brown during the injection. Within two or three minutes the entire pan- 
creas had been transformed by the characteristic “glassy edema” described by 
Zoepffel.15 A biopsy specimen of the pancreas taken at this stage showed, grossly, 
the pancreatic lobules separated by gray edematous tissue, producing enlargement 
to about twice the normal size. Most of the animals were reoperated on within 
the first twenty-four to forty-eight hours after injection, bicpsy specimens of the 
pancreas and liver being taken for microscopic section. The specimens were 
taken through the areas containing the most marked changes. The dogs that 
survived were killed at varying times postoperatively in order to obtain cbserva- 
tions at weekly intervals after injection into the duct (for eight weeks). Although 
edema or the more severe types of pancreatitis could be produced in every animal, 
it seems probable from the results that the amount of bile injected or the concen- 
tration of the bile salts therein greatly influences.the severity of the pancreatitis, 
as was noted by Archibald.17 


14. Elman, R.: Acute Interstitial Pancreatitis, Surg., Gynec. & Obst. 57:291, 
1933. 

15. Zoepffel, H.: Acute Pancreatic Edema, Deutsche Ztschr. f. Chir. 175:301, 
1922. 

16. Guibal, A., and others: Acute Necrosis of the Pancreas, Ann. d’anat. path. 
15:249, 1938. 


17. Archibald, E.: Experimental Production of Pancreatitis in Animals, Surg., 
Gynec. & Obst. 28:529, 1919. 
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Animals which received 1% grains (0.09 Gm.) of morphine sulfate immediately 
after the operation and those in which the omentum was wrapped around the pan- 
creas after injection seemed to fare slightly better than did those for which these 
procedures were not used. The clinical condition on the first postoperative day was 
regarded as good for 14 animals, fair for 13 and poor for 13. Those classified as 
in gcod condition were up and about, barking and able to eat the usual daily food. 
Those considered in fair condition were usually up, ate some food, responded only 
occasionally and appeared rather listless. Those judged to be in poor condition 
were completely prestrated, cold and shivering, vomiting and absolutely unrespon- 
sive. All the animals that appeared prostrated on the first day after injection 
died wihin the first forty-eight hours. The animals received no postoperative 
therapy except the morphine mentioned previously. 


RESULTS 


The gross findings on reopening the peritoneal cavity were as follows: Ina 
majority of cases diffuse fat necrosis, involving especially the upper abdominal 
structures, was noted. Fat necrosis occurred in 33 animals, the pancreatitis in 8 
being of the edematous type and in the remainder of the hemorrhagic and necrotic 
type. The necrosis of the fat varied from spots here and there to massive involve- 
ment of almost the entire omentum, mesentery, etc. A hemorrhagic exudate was 
found in the peritoneal cavity in 30 animals and varied in amount from 25 to over 
100 cc. The hemorrhagic exudate was present in 8 animals with acute edema 
of the pancreas. Acute edema or the more severe hemorrhagic and necrotic type of 
pancreatitis was produced in every dog, conforming in general to the experience of 
others. There were 15 instances of acute edema with no other parenchymatous 
pathologic changes. The remaining 25 dogs had mild to moderately severe hemor- 
rhagic and necrotic pancreatitis. There were 9 animals with gross pancreatic 
necrosis and 4 with severe necrosis. The dog into which 10 cc. of sterile bile had 
been injected had the most severe necrosis of the gland and died in less than eight 
hours after the injection. Its pancreas was almost completely black except for a 
couple of small areas in the proximal third. The pancreas was enlarged tc at least 
twice the normal size in all cases, regardless of the type of lesion encountered. 
No gross abscesses were found except occasionally around the pancreatic duct 
(point of injection). The wall of the duodenum was frequently hemorrhagic and 
thickened. Grossly the liver appeared little changed except for slight swelling and 
congestion, its surface being dull red-gray. The pancreas in the acute edematous 
condition appeared fairly normal except for its enlargement and its yellow-brown 
tint. To palpation the edematous pancreas felt tense, thickened and rubbery. In 
some instances the gland contained hemorrhagic areas averaging 1 cm. in diameter. 
Occasionally there would be small subcapsular hemorrhages, which did not appear 
to extend into the parenchyma. 

A hematoxylin and eosin stain was used for all microscopic sections. The 
microscopic lesions in the pancreas were extensive. At first glance one was 
’ impressed by the massive edema in all the types of pancreatitis encountered. This 
edema was beth interlobular and interacinar. The most striking feature noted was 
the patchy nature of the hemorrhagic and necrotic areas. In general, when there 
was not mass necrosis of the entire lobule or lobules most of the changes were 
located centrally in the lobule. The layers of acini surrounding the periphery of 
the lobule, although they shcwed some atrophy, were consistently less injured than 
the central portion, as has been noted by some authors. The completely necrotic 
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areas of parenchyma varied from a few cells to many acini, but only occasionally 
was the entire lobule involved. The acini differed from apparently ncrmal cells 
in the acute edematous type through all the stages of degeneration in the hemor- 
rhagic and necrotic type. The cellular changes to be studied in this report 
represent those found in acini which were only partially destroyed but retained 
their nuclear membrane intact. These cells had their membrane partially dis- 
rupted, with me loss of cytcplasm. The remaining cytoplasm appeared swollen 





Fig. 1.—Photomicrograph of the pancreas, showing the patchy nature of the 
hemorrhage and necrosis (in experimental pancreatitis produced forty-eight hours 
previously), with fairly normal acinar cells adjacent. H represents areas of hemor- 
rhage; N, an area of complete necrosis. The dog recovered symptomatically and 
was killed several weeks later. 


with vacuoles throughout. The nuclear membrane in these partially injured cells 
was still intact, though the nuclei took the stain poorly in some and were pyknotic 
in others. Recovery of cells is possible if the nuclear membrane remains intact 
and karyolysis dces not occur. The islet cells showed moderate cellular changes 
with slight disruption of the cytoplasm and some loss of the nuclear stain. The 
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pancreatic ducts were also markedly involved in the pathologic process. In general, 
it was noted that the larger ducts were less involved than the smaller ducts. The 
destructive process was microscopically more pronounced in the centroacinar cells 
and the epithelium lining the smaller tubules. This is probably to be explained 
by a thinner cell membrane and a more recent maturity. In some instances a cross 
section of a larger duct showed an almost normal lining epithelium, while inside the 
lumen were many red blood cells, debris, degenerated epithelial casts of the smaller 





Fig. 2.—Photomicrograph of the pancreas (biopsy specimen obtained by oper- 
ation) two weeks after prcduction of the pancreatitis, showing disarrangement of 
the acini. These areas undoubtedly represent tissue the cells in which were 
partially damaged when the acute pancreatitis was produced. It is probable that 
a few cells were completely destroyed, which explains the misshapen acini. The 
area of dense fibrosis on the right was no doubt an area of complete necrosis. 


tubules and fragments of the same. Cress section of the smaller tubules just 
adjacent showed slight disruption of the cytoplasm with loss of nuclear stain to 
complete absence of the lining epithelium. In animals with more severe pan- 
creatitis even the larger ducts were involved, with complete loss of lining epithelium 
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Fig. 3—A, photomicrograph (high pewer) of the pancreas shown in figure 2, 
depicting the misshapen acini, which are apparently recovering histologically. A 
slight amount of interacinar fibrosis is noted. B, photomicrograph of the pancreas 
thirty days after injection of bile into the duct, showing disarranged acinar and 
Icbular architecture but a more definite outline to the acini and better staining of 
the nuclei than were noted in the earlier biopsy specimen as depicted in figure 2. 
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and massive hemorrhage into the wall and lumen of the duct. The interlobular 
edema appeared to represent about one third to one half of the width of the lobule; 
the interacinar edema, about one quarter of the diameter of the acini. Young 
fibroblasts forming a fibrillar netwcrk were noted in the interacinar and inter- 
lobular spaces as early as the end of the first twenty-four hours. Polymorpho- 
nuclear cells and lymphocytes were seen throughout, and occasionally microscopic 
focal abscesses were demonstrated. In some sections there were marked inter- 
lobular hemorrhages. Microscopically, the biopsy specimen taken immediately 
after the injection of 10 cc. of sterile bile showed only edema, while the specimen 
taken shortly before death (six hours after injection) from the same animal pre- 
sented occasicnal areas of hemorrhage with mass necrosis of entire lobules. Death 
occurred a few hours iater. 

The changes in the pancreas during its recovery, as observed microscopically, 
were as follows: The new fibroblastic tissue had proliferated so rapidly that by 
the end of the first week the interlobular spaces were fairly solidly filled with 
young fibrous tissue. The interacinar spaces surrounding the disrupted acinar 
cells that still had their nuclear membrane intact were also filled with young 
fibrous tissue. This process advanced so rapidly that the acinar cells attempting 
to recover their normal shape were molded, so to speak, in a new shape. This 
eventually gave rise to a bizarre-looking lobule with disarrangement of the acini, 
as seen in figure 2, fifteen days after injection. A higher power study of this 
same section (fig. 3.4) demonstrated the interacinar fibrosis, the misshapen acini 
and the apparent partial recovery of the cells and nuclei. This was demonstrated 
by the fact that the cytoplasm appeared to have a cell membrane; the vacuoles 
were infrequent, and there was little, if any, swelling of the cytoplasm. The 
nuclei took the stain well, and pyknosis was fairly rare. The ducts in some 
showed signs of what seemed to be proliferation cf the epithelial lining (fig. 6). 

This showed a large duct with complete loss of lining epithelium. In the wall 
were noted irregular nests of epithelial cells in tubular formation, with no definite 
arrangement. The number of cells in these nests varied from several up to twenty 
or more. The cells were large, with a clear cytoplasm and large vesicular nuclei, 
there being at least ten or fifteen groups of the nests just described. These groups 
of cells were regarded as proliferating duct epithelium. By the end of the first 
four weeks the dense fibrosis had almost entirely replaced the completely necrotic 
areas. The newly reconstructed lobules, surrounded by fibrous tissue and contain- 
ing the disarranged acini, showed a marked change from the picture seen twu 
weeks previously (fig. 3 B). The misshapen acini were perhaps less deformed 
but were still made up of cells which varied markedly in shape and size; they 
took a nuclear stain much more readily than did those in specimens removed with 
a shorter postinjection interval. The central acinar granules (zymogen) were 
still diminished but took the oxyphil stain. The acinar cells appeared to be vitally 
efficient. No signs of regeneration of the acinar cells themselves were noted. 
Recovery of the acinar cells that still retained their nuclear membrane was the 
essential observation, with the formation of a bizarre type of lobule containing 
disarranged acini. What appeared to be proliferation of the duct epithelium was 
also noted. This conforms to Bensley’s ® conclusion. Microscopically, little change 
was seen after six and eight weeks that is different from the appearance in figure 
3B, except for greater solidity of the fibrosis and slightly more infiltration of 
lymphocytes and round cells. Sections of the omentum showed microscopically 
diffuse fat necrosis with hemorrhage, infiltration of polymorphonuclear cells and 
lymphocytes. Scattered areas of small focal abscesses were also noted in the 
omentum. 
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Fig. 4.—A, photomicrograph of the liver, showing necrosis and hemorrhage 
nine days after the production of the acute pancreatitis. The changes are diffuse 
and not localized to the central vein and periportal areas. H represents hemor- 
rhage; N, cellular necrcsis, and F, fatty infiltration. (Section taken one hour 
after death.) B, photomicrograph (high power) of the liver shown in A. Note the 
varying degrees of cellular necrosis. Edema, atrophy and vacuolation or fatty 
infiltration are present to a moderate degree. 








— — - 
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Fig. 5.—A, photomicrograph (high power) of figure 4 A, taken from the area 
of fatty infiltration. 3B, photomicrograph (high power) of the liver, representing 
a biopsy specimen taken forty-eight hours after the production of the acute pan- 
creatic necrosis. Massive cellular necrosis with hemorrhage has taken place. 
Cords of injured cells remain. The animal died a few hours after the specimen 
was taken. (The pancreas showed microscopic changes of a much more severe 
grade than those depicted in figure 1.) 





136 ARCHIVES OF SURGERY 


Although Whipple and Goodpasture ** have reported that the fluid 
found in the peritoneal cavity of animals with acute pancreatitis is 
nontoxic, other observers speak of it as toxic. Many surgeons go so 
far as to justify a laparotomy on the basis of drainage of this material 
to the exterior before there has been opportunity for much absorption. 
It was because of this discrepancy in opinion as to the toxicity of the 





Fig. 6—Photomicrograph of the pancreas taken fifteen days after injection, 
showing the wall of a large duct with cotaplete loss of its lining epithelium and its 
lumen filled with cellular debris. In the wall .of the duct are seen nests of 
epithelial cells of various sizes, with no definite pattern or shape. These were 
regarded as proliferating; the question arises whether these glands, which were 
presumably mucous in origin, are regenerating and will be the source of a newly 
formed epithelial lining for the duct. Since the duct was obviously patent at the 
time of removal of the biopsy specimen (fifteen days after injection), it would 
appear that, although the original lining epithelium was destroyed, the walls were 
viable, and a few of the cells on the surface were newly formed, arising from the 
mucous glands of the wall of the duct. 


18. Whipple, G. H., and Goodpasture, E. W.: Acute Hemorrhagic Pancreatitis, 
Surg., Gynec. & Obst. 17:541, 1913. 
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hemorrhagic fluid and its marked importance regarding indications for 
laparotomy that I made studies on the toxicity of the fluid. The toxicity 
was determined by injecting 2 to 3 cc. intraperitoneally into 10 white 
female mice weighing approximately 6 to 8 Gm. All of the mice lived 
and apparently suffered no ill effects, with the exception of 1. The 
mouse that succumbed, three days after the injection, was thought to 
have died from secondary infection, since peritonitis was observed at 
autopsy. Two dogs were given intravenous injections of the hemor- 
rhagic exudate, 1 of 5 cc. and the other of 30 cc. Both were alive 
and well the next day and appeared to have suffered no ill effects. It 
would appear, then, that there may not be much justification for lapa- 
rotomy for patients with acute pancreatitis if the primary object is to 
drain the hemorrhagic fluid to the exterior. 

There is little information in the literature concerning the pathologic 
changes in the liver associated with acute pancreatitis. Focal necrosis 
of the liver occurring with pancreatitis of all types was noted by Archi- 
bald ** in cats. The inability to determine cellular changes from the 
gross appearance of the liver conforms to clinical experience. About 
the only changes ever noted, grossly, consist of fatty infiltrations and 
an edematous edge, perhaps with a mottled appearance of the surface. 
Severe cellular changes may be found in a liver which appears relatively 
normal grossly. 

The liver in all instances appeared little changed macroscopically, 
except for slight swelling, congestion and a dull red-gray color. Micro- 
scopically the liver in these experiments presented varying degrees of 
atrophy and edema around the central vein and the periportal areas, 
especially the former (fig.4.B). The intensity of the pathologic changes 
in the liver was usually proportionate to the severity of the pancreatitis. 
The liver cords in the proximity of the central vein were narrowed, 
with widening of the adjacent hepatic sinuses, which contained erythro- 
cytes and leukocytes together with cellular debris. The cytoplasm of 
the parenchymal cells was indistinct and contained vacuoles, the sharp- 
ness of the cell outline and the staining of the nuclei being much less 
than normal. In seme of the more severe types of pancreatitis there 
was complete disruption of the liver cords, with cellular necrosis and 
massive hemorrhage; the nuclei showed pyknosis, karyorrhexis and 
karyolysis (fig. 5B). In 2 or 3 cases, marked changes representative 
of fatty degeneration were noted (fig. 5.4). It is questionable whether 
the infiltration of fat in these livers was associated with pancreatic 
deficiency. I did not give lipocaic to any of the animals; this would 
no doubt have led at least to a tentative answer to the question. 

From the animal that had 10 cc. of sterile bile injected into its 
pancreatic duct, sections of the liver were taken for microscopic study 
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six hours after injection. This animal, as has been mentioned, had a 
pancreas that was almost completely black and died a few hours after 
removal of the six hour biepsy specimen. Grossly, the liver appeared 
swollen and congested. Microscopically, one was impressed by the 
cellular changes produced in the liver six hours after the injection of 
10 ce. of sterile bile into the pancreatic duct. The most striking change 
noted was the generalized edema, characterized by widening of the 
lymph spaces, as if the liver cords had been spread apart. The cyto- 
plasm of the parenchymal cells showed evidence of cloudy swelling and 
was granular and pale staining. The nuclei also took the stain poorly 
but otherwise were essentially normal. Vacuoles in the cytoplasm were 
noted only occasionally. 


The liver of 1 of the other animals microscopically had the appear- 
ance of central red atrophy, characterized by a partial disappearance 
of the liver cords and replacement with dilated blood-filled capillaries. 
The liver cells showed various stages of pyknosis of the nuclei, some 
karyorrhexis and breaking up of the cytoplasm. In some instances it 
appeared as if the capillaries had compressed the liver cords into narrow 
bands. There were massive edema and hyperemia throughout. It 
seemed that the severity of the pathologic changes produced was depen- 
dent on several factors, including the time element and the severity of 
the pancreatitis. The changes produced in the liver probably were 
characteristic of similar changes produced in other organs as part of the 
general reaction and toxemia. Although I believe that the hemorrhagic 
exudate was nontoxic, the aforementioned changes in the liver were 
probably the result of absorption by the blood stream of the toxic split 
protein products resulting from the necrosis of the pancreatic tissue. 


COMMENT 


In acute edematous pancreatitis the gland fully recovers in from 
ten days to two weeks, perhaps with slight residual edema, interlobular 
fibrosis and infiltration of a few lymphocytes. The gland can scarcely 
be differentiated from a normal gland. In the gland showing the next 
stage of parenchymal destruction, with patchy necresis and hemorrhage, 
recovery occurs in a month, with the formation of a bizarre type of 
lobule containing disarranged acini, which, however, appear to func- 
tion physiologically. Therefore, it should be emphasized that biopsy 
specimens taken more than ten days to two weeks after the onset of 
acute edema of the pancreas may show a practically normal gland and 
thus will not give an accurate indication as to the presence of pan- 
creatitis a short time previously, as was suggested by Cole.*® Further- 
more, the patchy nature of the hemorrhage and necrosis may render 


19. Cole, W. H.: Acute Pancreatitis, New Orleans M. & S. J. 90:351, 1937. 





IRENEUS—BILE PANCREATITIS 139 


diagnosis difficult, in that the biopsy specimen may be taken through 
the adjacent parenchyma, which is fairly normal (except for the edema), 
the essential pathologic process being missed (fig. 1). 


SUMMARY 


In this study on experimental animals, fat necrosis was observed 
in the 25 instances in which hemorrhagic or necrotic pancreatitis was 
present. Of the 15 animals with acute edematous pancreatitis, fat 
necrosis was observed in 8. This indicates that fat necrosis is most 
apt to be present with the more severe types of pancreatitis, a result 
conforming to clinical impressions. 

The areas of complete necrosis obviously do not recover or regen- 
erate; they are replaced by scar tissue, which may involve huge areas, 
as may be noted in the microscopic sections (fig. 2). In the edematous 
type of acute pancreatitis, slight residual edema and fibrosis with infiltra- 
tion of lymphocytes were also seen. It is true, however, that a certain 
amount of induration (produced presumably by residual edema and 
slight fibrosis) may be encountered microscopically after the tissue has 
recovered. 

Analyzing the microscopic data, I concluded that the acinar cells of 
the pancreas in acute pancreatitis tend to recover after damage (with- 
out complete destruction) and to become functionally efficient. This 
occurs with practically all types of pancreatitis, including those associated 
with patchy necrosis and hemorrhage. Cells which are damaged but 
retain their nuclear membrane intact will recover, usually with a dis- 
arranged lobular and acinar architecture. 

The time required for recovery is about four weeks. The residual 
pathologic changes consist of interlobular and interacinar fibrosis with 
disarrangement of the acini, slight lymphocytic infiltration and perhaps 
slight edema. It is pointed out that erroneous impressions may be gained 
from biopsies because of the remarkable ability of the pancreas to recover 
(from the microscopic standpoint) within a short time, even though a 
moderate amount of induration may remain. 

The hemorrhagic exudate in animals with acute edema hemorrhage 
or necrosis of the pancreas was shown to be nontoxic by the intra- 
peritoneal injection of 2 to 3 cc. into white mice and by intravenous 
injection into dogs. 

As far as I have been able to determine, the marked microscopic 
changes in the livers of animals with acute pancreatitis has not been 
emphasized previously, although Archibald ** described it as having 
been observed in some of his experiments. This lesion is similar to that 
observed in other types of toxemia and consists primarily of generalized 
edema, cloudy swelling of the cells around the central vein and peri- 
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portal areas and necrosis. In some instances fatty degeneration, hemor- 
rhage and extensive necrosis of the cells were noted. These conditions 
occurred in animals which were completely prostrated during the first 
twenty-four hours and presented a severe lesion of the pancreas with 
gross mass necrosis. This would suggest that hepatic insufficiency 
may be a significant contributory factor in the serious toxemia exhibited 
by many patients with acute pancreatitis. Whether or not the infiltra- 
tion of fat in the liver (fig. 5A) is related to pancreatic deficiency 
(following pancreatectomy ), as was shown experimentally by Fisher and 
Allan and their associates, cannot be determined. However, it would 
appear that there may be no particular relation, since such a short time 
(only two days) intervened between the pancreatic injury (produced 
by the injection) and the time of removal of the biopsy specimen from 
the liver. Since injection of bile into the pancreatic duct sometimes 
produced acute edematous pancreatitis and on other occasions caused 
acute hemorrhagic pancreatitis, it may be assumed that these two types 
of acute pancreatitis noted clinically are stages in the same process. 
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Over a hundred years has elapsed since carcinoma of the pancreas 
was first described as a clinical entity. In this period a considerable 
number of data have been accumulated relative to the course of the 
disease. However, as yet one is only rarely able to recognize it in its 
early phase. Furthermore, little progress has been made in the therapy 
of the condition; thus, carcinoma of the pancreas at present is one of 
the more discouraging medical problems. With the renewed interest in 
the cancer problem as a whole, the less common tumors become impor- 
tant problems for reconsideration. It is for this reason that we present 
this paper, in which we briefly review the development of the present 
knowledge of the disease; report on a series of patients, dealing in 
particular with the clinical course and the morbid anatomy as revealed 
at operation and autopsy, comparing our experiences with those of 
others, and, finally, discuss the treatment accorded carcinoma of the 
pancreas with specific reference to the possibilities of surgical therapy. 

Mondiére,’ in 1836, described the cases of 2 patients in whom he 
recognized carcinoma of the pancreas. He referred to Morgagni as 
describing “scirrhus of the pancreas.” Clute,? Leven * and Parmentier 
and Chabral* attributed the first clinical description to Mondiere. 
Da Costa,® in 1858, collected 37 cases in which the patients died from 
carcinoma of the pancreas. He cited King, of Edinburgh, Scotland, as 
reporting in some detail on a patient with the same disease in 1827. 


From the Department of Surgery of the New York Hospital and Cornell 
University Medical College. 
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91 (July 11) 1936. 

3. Leven, N. L.: Primary Carcinoma of the Pancreas, Am. J. Cancer 18:852, 
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4. Parmentier, E., and Chabral, E.: Les tumeurs solides du pancréas, in 
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Numerous contributions to the literature on this subject have followed, 
among the most important of which are those of Bard and Pic,° 
Mirallié * and Chauffard.* In 1888, Bard and Pic® described 7 cases 
of carcinoma primary in the pancreas, with verification by autopsy. 
They pointed out that the symptoms and signs which permitted ante- 
mortem diagnosis were progressive, persistent, painless jaundice, dilata- 
tion of the gallbladder, acholic stools and cachexia. Chauffard,® in 
1908, discussed 2 cases of cancer of the body of the pancreas in which 
the chief symptom was pain. He described the characteristics of the 
pain and its shift from the left costal margin to the epigastric and peri- 
umbilical regions. This symptom was ascribed by the author to actual 
involvement of the solar plexus in the neoplastic process. The associa- 
tion of enlargement of the gallbladder and distention of the common 


duct in cases of noncalculous disease of the biliary tract was emphasized 
by Courvoisier ® in 1890. 


CLINICAL DATA 


During the years 1932 to 1939 there were 38 patients among 28,600 
admitted to the medical and surgical services of the New York Hos- 
pital who were considered to have carcinoma of the pancreas. Of 
these 38, the lesion was identified at operation or autopsy in 32, and 
their cases will constitute the basis for this clinical summary. In 17 
instances the site of the neoplasm was identified at operation (in 3 it 
was confirmed by biopsy), while in 15 autopsy verified the diagnosis. 
The incidence of carcinoma of the pancreas in the New York Hospital 
was 1 in every 752 admissions, which agrees with other figures cited. 
Futcher *° recorded a ratio of 1 pancreatic carcinoma in every 724 
admissions to the Johns Hopkins Hospital; Kiefer,“ 1 in every 864 
admissions to the Peter Bent Brigham Hospital, and Leven,’ 1 in 
every 1,780 admissions to the University of Minnesota Hospital. 
Ewing ** stated that 1.76 to 2 per cent of autopsies on patients with 
cancer reveal a pancreatic neoplasm. 


6. Bard, L., and Pic, A.: Contribution a l'étude clinique et anatomo- 
pathologique du cancer primitif du pancréas, Rev. de méd. 8:257, 1888. 

7. Mirallié, C.: Cancer primitif du pancréas, Gaz. d. hop. 66:889, 1893. 

8. Chauffard, M. A.: Le cancer du corps du pancréas, Bull. Acad. de méd., 
Paris 60:242, 1908. 

9. Courvoisier, L. G.: Casuistisch-statistische Beitrage zur Pathologie und 
Chirurgie der Gallenwege, Leipzig, F. C. W. Vogel, 1890, p. 58. 

10. Futcher, T. B.: Cancer of the Pancreas, Tr. A. Am. Physicians 34:284, 
1919. 

11. Kiefer, E. D.: Carcinoma of the Pancreas, Arch. Int. Med. 40:1 (July) 1927. 


12. Ewing, J.: Neoplastic Diseases, ed. 3, Philadelphia, W. B. Saunders Com- 
pany, 1931, p. 745. 
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1. Age and Sex.—The age and sex incidences are remarkably constant 
in all published series. In our cases the ages of the patients ranged from 
34 to 76 years. Twenty-five per cent were under 50 years of age, and 
70 per cent fell in the age range of 50 to 69 years. The average age was 
56 years, which corresponds to that noted by other investigators. Of 
our 32 patients, 23, or 72 per cent, were men, and 9, or 28 per cent, 
women. This agrees with the experience of others, for men are reported 
to be affected by the disease about twice as frequently as are women. 


2. Symptoms.—The chief complaint as given by the patient was 
found most frequently to be pain. This is contrary to the usual text- 
book description of carcinoma of the pancreas but coincides with the 
findings of other investigators.** The chief complaints, in order of 
frequency, are given in table 1. 


TABLE 1.—Symptoms in Cases of Carcinoma of the Pancreas. 








Percentage Percentage 


ae : 68 p NES 9.4 
Loss of Weight........ 3 9.4 
Weakness 6.3 


TABLE 2.—Incidence of Symptoms 








Percentage Percentage 
Loss of weight* : 97 21.9 
78 21.9 
§6.2 18. 
31 12. 
28 
ints o50c ney vas 25 





* Not mentioned in 1. 


The distribution of symptoms irrespective of their order of appear- 
ance prior to admission, however, was somewhat different. In our 
series loss of weight was found to be almost constant. No mention of 
it was made in the case of 1 patient, but all the others reported a loss 


13. (a) Duff, G. L.: The Clinical and Pathological Features of Carcinoma of 
the Body and Tail of the Pancreas, Bull. Johns Hopkins Hosp. 65:69, 1939. 
(6) Eusterman, C. B., and Wilbur, D. L.: Primary Malignant Neoplasm of the 
Pancreas: A Clinical Study of Eighty-Eight Verified Cases Without Jaundice, 
South. M. J. 26:875, 1933. (c) Grauer, F. W.: Pancreatic Carcinoma, Arch. Int. 
Med. 63:884 (May) 1939. (d) Hick, F. K., and Mortimer, H. M.: Carcinoma 
of the Pancreas, J. Lab. & Clin. Med. 19:1058, 1934. (e) Herringham, W. P.: 
Primary Cancer of the Pancreas, St. Barth. Hosp. Rep. 30:5, 1894. (f) Mussey, 
R. D.: Pancreatic Carcinoma, M. Clin. North America 3:681, 1919. (g) Rives, 
J. D.; Romano, S. A., and Sandifer, F. R., Jr.: Carcinoma of the Pancreas, Surg., 
Gynec. & Obst. 65:164, 1937. 
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of weight varying from 8 to 65 pounds (3.6 to 29.5 Kg.). The average 
loss prior to admission was 27.7 pounds (12.5 Kg.). Next in order 
of frequency was pain, with jaundice third. The incidence of the various 
symptoms is listed in table 2. 

3. Duration of Symptoms.—The duration of symptoms prior to 
admission averaged four months and varied from one week to two years. 
One patient complained of pain on the left side on one occasion two 
years and on another occasion one year prior to admission. All the 
other patients had symptoms of less than one year’s duration. 

4. Physical Examination—The pertinent physical abnormalities on 
admission are given in table 3. The most prevalent sign was jaundice, 
with enlargement of the liver second. 

5. Laboratory Data.—Blood: The red cell count ranged from 
2,500,000 to 5,200,000 per cubic millimeter, with an average of 4,200,000. 


TABLE 3.—Physical Abnormalities 








Percentage Percentage 


Jaundice 22 68 Abdominal tumor 

Enlargement of liver.. 17 53 Distended abdomen... . 
Abdominal tenderness. 12 37.5 Edema of extremities... 
Palpable gallbladder.. 11 34 Enlarged lymph nodes 





The white cell count ranged from 5,500 to 16,400 per cubic millimeter, 
averaging 9,200, and the value for hemoglobin averaged 84.4 per cent, 
varying between 55 per cent and 110 per cent. 

Stools: Eighteen, or 56.3 per cent, of the patients had clay-colored 
stools at some time during their course in the hospital. Seventeen, or 
53.2 per cent, had stools which gave a positive benzidine reaction at 
some time during their stay in the hospital. This includes 2 patients 
who had occult blood only for three days postoperatively and 3 whose 
stool showed occult blood only once. In the majority of case records no 
statement was made as to the fat content of the stool or the bulk. When 
these were specifically mentioned it was only to record the absence of 
fatty or bulky stools. 

Gastric analysis was performed in 11 cases. In 6 there was 
anacidity, in 4 hypoacidity and in 1 normal acidity. The patients with 
anacidity were aged 50, 56, 58, 60, 62 and 66 years, respectively. Those 
with hypoacidity were respectively 43, 56, 61 and 64 years old, and the 
patient with a normal concentration of acid was 68. 

6. Roentgen Reports——Gallbladder series were done in 6 cases. 
In 5 the organ was not visualized, and in the other a normal gallbladder 
was seen. Of the 5 organs not visualized, 4 were found to be markedly 
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distended at operation, and 1 was found at autopsy to be the seat of 
cholecystitis. The gallbladder that was visualized was found normal at 
operation. 

Gastrointestinal series were done in 28 cases. In 14 a norial 
gastrointestinal tract was reported. Although defects were found in 
the other 14, a probable lesion of the pancreas could be identified by the 
roentgenologist in only 4 instances (14.3 per cent). The location of 
the defects is given in table 4. 

A diagnosis of probable carcinoma of the stomach was rendered 
twice on the basis of the roentgenograms, as was a diagnosis of gastric 
ulcer. A report of a lesion extrinsic to the bowel, pressing on the 
duodenum, was made in 2 cases, but the radiologist did not consider 
that the changes warranted the diagnosis of carcinoma of the pancreas. 


TABLE 4.—Site of Lesion 








Pylorie end of stomach 

First portion of duodenum 

Second portion of duodenum........ Pe RIO ee eee oe . 
Third portion of duodenum 








TABLE 5.—Operations 








Cholecystogastrostomy 

Posterior gastroenterostomy 

Exploratory laparotomy 

Removal of biopsy specimen from pancreas 
Cholecystectomy and choledochotomy 
Cholecystoduodenostomy 
Gastroduodenostomy 





7. Operative Treatment.—Of the 32 patients studied, 23 were sub- 
jected to operation, and on these patients twenty-five procedures were 
carried out. The types and number of operations are listed in table 5. 

The 2 patients who were subjected to cholecystectomy and 
choledochotomy presented at the time of operation a lesion in the head 
of the pancreas which was firm but not stony hard. Calculi were found 
on exploration of the common duct, and it was felt that the pancreatic 
lesion was chronic pancreatitis. For this reason the gallbladder, which 
in each case was the site of inflammation, was removed. 

In 1 of the patients the lesion was found so localized at operation 
that it was felt that resection in two stages would be feasible. Conse- 
quently, a cholecystogastrostomy and a posterior gastroenterostomy 
were performed, and postoperatively the patient was given pancreatin 
and lipocaic. Although the wound healed well, the patient lost ground 
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postoperatively, and it was felt that his condition was too hazardous to 
attempt the second stage. He died four months after operation. 

8. Location of the Lesion—Table 6 shows the location, according to 
the operative notes and autopsy records, of the neoplasm in the sub- 
stance of the pancreas. 


9. Duration of the Disease—The duration was calculated from the 
time of appearance of the first symptom considered referable to the 
disease. The actual month of death was known for all but 2 patients, 
and in their cases it was reported to have been within a six month period. 
The average duration of symptoms was nine months, with extremes of 


Taste 6.—Sites of Pancreatic Neoplasms 




















Duodenum 

Common duct 
Regional lymph nodes 
Stomach 


w Clea -1 


tases were as follows: 


Tracheal-bronchial lymph nodes 
Large intestine 


8 
6 
4 
4 
3 
3 
2 
2 
2 


ee eH ee DO DS PO 





five weeks and forty months. Thirteen, or 39 per cent, of the patients 


had a total course of the disease, as indicated by symptoms, of three 
months or less. 


10. Extent of the Lesion.—Of the 15 patients on whom autopsy was 
done, only 1 presented a lesion without local or distant extension of the 
growth. This was a man of 68 years, who had had intermittent jaundice 
for one year, with occasional cramps in the upper part of the abdomen. 
He lost 50 pounds (22.7 Kg.) in the year before admission. When 
first seen he was semicomatose, and he lived only nine days after admis- 
sion. The growth involved the entire pancreas but had not extended 
beyond its capsule. There were numerous abscesses of the liver, as 
well as chronic cholecystitis, cholelithiasis and dilatation of the common 
bile duct. He had terminal bronchopneumonia. 

The other 14 all showed local invasion of adjacent structures, and in 
11 there were metastases. The sites and frequency of invasion are pre- 
sented in table 7. 
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11. Associated Abnormalities of the Biliary Tract—Abnormalities 
of the biliary tract seen at postmortem examination are presented in 
table 8. 


COMMENT 


A point which deserves emphasis is that pain is the most frequent 
initial symptom of the disease and that jaundice runs a very poor 
second. Pain was the symptom first complained of by the majority of 
patients studied by Duff,’** Eusterman and Wilbur,’*® Grauer,’** Hick 
and Mortimer,*** Herringham,'** Mussey *** and Rives, Romano and 
Sandifer. This is in agreement with our own data; pain was the 
chief complaint in 68 per cent of our cases and jaundice in 50 per cent. 
Only in the series of Ransom,** Rives, Romano and Sandifer *** and 
our own was jaundice the second most common initial symptom. 
Anorexia, nausea and vomiting were second in the lists of Eusterman 
and Wilbur,’*» Grauer,™** Herringham,***, Hick and Mortimer *** and 
Mussey,'** whereas Duff *** found constipation to be next in frequency. 


TABLE 8.—Abnormalities of the Biliary Tract (Autopsy) 








Dilated common duct 
Cholecystitis 








The importance of pain as the initial complaint in cases of carcinoma 
of the pancreas is contrary to most textbook descriptions of the clinical 
course of the disease. The phrase “painless jaundice” is often used in 
describing the typical clinical picture of carcinoma of the pancreas. 
Observers agree that pain is not only important and predominant but is 
often the first symptom of which the patient complains. In compiling 
the statistics from our own cases, the term pain was used only when 
specifically mentioned by the patient or by the person who took the 
history, who may be considered an unbiased observer. The terms “dis- 
comfort” and “distress” were not interpreted to mean pain and so were 
not included under that heading. The pain as described by the patient 
was usually dull and boring, often going through to the back. Ten 
patients located the pain in the epigastrium, and 10 stated only that it 
was abdominal. One patient complained of pain under the right costal 
margin and 1 of pain under the left costal margin. 

It is of interest to note that the relative frequency of symptoms in 
the several clinical studies is practically the same in all. When loss of 
weight or emaciation is included as a symptom, it usually ranks as the 
most frequent (Duff; *** Futcher;*° Hick and Mortimer ; **¢ Kiefer ; *’ 


14. Ransom, H. K.: Carcinoma of the Pancreas and Extrahepatic Bile Ducts, 
Am. J. Surg. 40:264, 1938. 
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Lahey and MacKinnon; * Leven; * Ransom; ** Rienhoff and Lewis **). 
Next in order is pain (Da Costa;* Duff ;?** Eusterman and Wilbur ; **” 
Futcher ; *° Friedenwald and Cullen; ** Grauer ; *** Mussey; *** Reinhoff 
and Lewis **) or jaundice (Kiefer;** Mirallié;’ Ransom**). Lahey 
and MacKinnon ** listed anorexia as the most frequent symptom after 
loss of weight. In their series pain was third. In those series in which 
pain was second jaundice was third, and in those in which jaundice was 
second pain was third. Constipation was listed as an important symptom 
by Da Costa,® Duff,’** Kiefer,* Mirallié," Leven* and Reinhoff and 
Lewis,*® whereas Lahey and MacKinnon * stated that there was prac- 
tically no disturbance in function of the bowel in their cases. Anorexia, 
weakness, nausea and vomiting are other prominent symptoms. 


TABLE 9.—Frequency of Distention of Gallbladder 








Operation 
Palpable, or Autopsy, Operation, Autopsy, 
Percentage Percentage Percentage Percentage 


om oo 83 

70 * 86 

67.7 as - 
Lahey and MacKinnon ao ie 64 
Friedenwald and Cullen + ol 
Herringham 


Hiek and Mortimet......ccccscccccssccses 
Rives, Romano and Sandifer 


This series 





The most common finding on physical examination was jaundice. 
This is confirmed in all series reviewed except that of Leven,* who 
listed emaciation first. Enlargement of the liver was mentioned by 
Duff,*** Grauer,’** Herringham,'** Kiefer ** and Leven® as the next 
most frequent finding, and this was true in the series presented in this 
paper. Emaciation was listed as second by Ransom," and a distended 
gallbladder was second in the series of Friedenwald and Cullen ** and 
of Futcher.*° Because of Courvoisier’s ® emphasis on the association 
of the distended gallbladder and noncaleulous biliary disease it is of 
interest to list the frequency of the distended gallbladder in the various 
clinical reports (table 9). 


15. Lahey, F. H., and MacKinnon, D. C.: Carcinoma of the Pancreas, S. Clin. 
North America 18:695, 1938. 

16. Rienhoff, W. F., and Lewis, D.: Surgical Affections of the Pancreas Met 
with in the Johns Hopkins Hospital from 1889 to 1932, Bull. Johns Hopkins Hosp. 
54:386, 1934. 

17. Friedenwald, J., and Cullen, T. S.: Carcinoma of the Pancreas: Clinical 
Observations, Am. J. M. Sc. 176:31, 1928. 
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This variation is marked, and no satisfactory explanation is evident. 
Enlargement of the liver may obscure distention of the gallbladder when 
it is present; or it may be that with many gallbladders found distended 
at postmortem examination the distention is developed during the later 
clinical course and therefore is not listed in the physical findings on first 
examination. Several of the series illustrate the fact that the gallbladder 
may be found distended at operation and yet not be detectable by palpa- 
tion. This occurred in 5 of the 23 patients subjected to operation in our 
series. A further factor causing variation in statistics is the occurrence 
of cholecystitis in association with carcinoma of the pancreas. In 9 of 
our 15 autopsies (60 per cent) chronic cholecystitis was present, and 


TABLe 10.—Frequency of Palpable Tumor 








Percentage 


Hick and Mortimer 

Eusterman and Wilbur 

Mussey 

Rives, Romano and Sandifer 

Ransom ?* (lesions of body and tail) 
Friedenwald and Cullen 

Futeher 

Ransom 2* (head lesions) ... 





* Including enlarged liver. 
t Including enlarged liver and gallbladder. 





according to the usual explanation of Courvoisier’s law® this would 
tend to prevent this organ from responding by dilatation to the biliary 
obstruction. 

The frequency of palpable tumor varied considerably (table 10). 

These figures are not all strictly comparable, for, as has been indi- 
cated, in the series with the highest incidence, “tumor mass” has been 
employed in the broadest sense of the term. In the series with an inci- 
dence of 50 per cent and less, only the cases in which the primary neo- 
plasm could be felt were included. In Eusterman and Wilbur’s **” 
series a palpable tumor was eventually felt in 60 per cent of the cases. 

Abdominal tenderness was mentioned as a sign im the series of 
Friedenwald and Cullen,’7? Leven,? Ransom ** and Rives, Romano and 
Sandifer.“* Their figures agree with ours that this sign is frequent. 
Ransom observed it with the “majority” of lesions of the body and tail 


18. Ransom, H. K.: Carcinoma of the Body and Tail of the Pancreas, Arch. 
Surg. 30:584 (April) 1935. 
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of the pancreas ** and in 59 per cent of cases of lesions of the pan- 
creatic head and bile duct.'* The other figures are those of Frieden- 
wald and Cullen,'’ 70 per cent ; Leven,’ 66 per cent, and Rives, Romano 
and Sandifer,’** 55 per cent. 

The occurrence of ascites varies widely; this condition was present 
in 62 per cent of Duff’s *** series (lesions of the body and tail), in 
11 per cent of Ransom’s ** and of Mirallié’s* series and in 5 per cent 
of Leven’s* cases. Edema was present in 15 per cent of cases by 
Futcher *° and by Ransom."* Ascites and edema were present terminally 
in 33 per cent of Friedenwald and Cullen’s *' patients. There were 
15 per cent of patients with ascites and 6 per cent with peripheral edema 
in our series. 

The blood picture is of no aid in diagnosis of carcinoma of the pat- 
creas. When first seen, the majority of the patients present a normal 
blood picture, but as the disease progresses anemia usually develops. 

Of our patients, 56 per cent had clay-colored stools and 53 per cent 
had stools which gave a positive benzidine reaction at some time during 
their stay in the hospital. This is in general agreement with the observa- 
tions of Duff,'** Leven * and Ransom.** It should be emphasized here 
that examination of the stool for fat offers one of the most useful indexes 
for determining the absence of pancreatic juice in the intestinal canal; 
it should also be noted that increase in bulk of the stool or of its fat 
content was infrequent in most of the reported series, even when the 
normal flow of pancreatic juice was known to be compromised. 

The results of gastric analyses in these cases are of interest; 10 of 
11 patients (91 per cent) examined in our series had hypoacidity or 
anacidity. Other reports confirm this. Friedenwald and Cullen ** 
reported 77 per cent; Ransom,™* 71 per cent, and Grauer,’** 58 per 
cent, with lowered or absent free hydrochloric acid in the gastric content. 
Leven * noted anacidity in 50 per cent of gastric analyses in his cases 
of carcinoma of the pancreas. Mussey *** found free hydrochloric acid 
in 65 per cent of his cases. It should be pointed dut that the majority 
of the patients fall into an age group in which hypoacidity is not infre- 
quently present. Keefer and Bloomfield *® found that anacidity was 
present in over 20 per cent of persons in the 50 to 60 year age period 
and in over 35 per cent of those beyond 60 years. This group did not 
present evidence of any anatomic disease. 

It is generally agreed that carcinoma of the pancreas cannot, in the 
majority of cases, be diagnosed by means of the roentgen ray. Lahey 
and MacKinnon ** reported, however, that in their series of 21 cases 
positive roentgen evidence of the lesion was present in 71.4 per cent 


19. Keefer, C. S., and Bloomfield, A. L.: The Significance of Gastric Acidity, 
Bull. Johns Hopkins Hosp. 39:304, 1926. 
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of the gastrointestinal series. Rives, Romano and Sandifer *** stated 
that 6 of 10 of their patients whose films were read at one hospital 
showed evidence of organic disease in the region of the pancreas and 
that in 16 of 40 cases a correct diagnosis was made from roentgenograms 
by the staff of another institution. Duff ** reported 30 per cent of 
pancreatic tail lesions as showing extrinsic defects in the gastrointestinal 
series, while lesions of the head gave defects in 40 per cent of gastro- 
intestinal series and pyloric obstruction in 20 per cent. Ransom ** 
stated that the radiologist suspected a pancreatic lesion in 25 per 
cent of the gastrointestinal series in his cases of carcinoma of the body 
and tail of the gland. In cases of carcinoma of the head of the pancreas 
or of the bile ducts ** he reported that a pancreatic tumor was suspected 
in 17 per cent and diagnosed positively by roentgen study in 8.6 per 
cent. Leven* listed 12 per cent positive diagnoses and 12 per cent 
suggestive diagnoses of tumor in the region of the pancreas obtained in 
a series of 24 gastrointestinal studies on his patients with carcinoma. 
Hick and Mortimer *** stated that roentgen examination was “found 
to be of little help.” Kiefer ** reported no positive roentgen diagnosis 
in 13 cases of carcinoma of the pancreas. In our own cases the roent- 
genologist reported a probable lesion of the pancreas in 14.3 per cent 
of the gastrointestinal series, although defects were present in 50 per 
cent of the films. 

Engel and Lysholm,”° in 1933, advanced a method for roentgen 
delimitation of the pancreas. They did not claim that the pancreas can 
be directly visualized but stated that by displacement of the gas-filled 
stomach enlargement of the head or of the tail of the gland can be made 
evident. There has been, to our knowledge, no extensive use of this 
technic, and so no fair evaluation of it can be made at this time. 

The neoplastic process is usually in the head of the pancreas; 
observers reporting more than 50 per cent of lesions observed by them 
to be due to carcinoma at this site are Eusterman and Wilbur,’*” 
Futcher,’° Grauer,’** Kiefer,“1 Lahey and MacKinnon,** Leven,’ Par- 
mentier and Chabral,* Ransom,?* Rienhoff and Lewis** and Rives, 
Romano and Sandifer.** The next most frequent position of the 
growth was the entire gland in Grauer’s,’** Lahey and MacKinnon,** 
Leven’s * and Rienhoff and Lewis’ ** series and the body of the gland 
in Ransom’s ** cases. The region of the head and body was second in 
our own cases. Duff *** observed, in 14,000 autopsies at the Johns 
Hopkins Hospital, 28 neoplastic lesions in the head of the gland and 19 
in the body and tail. He remarked that lesions of the head predominate 
in clinical reports and lesions of the tail in autopsy reports. 


20. Engel, A., and Lysholm, E.: Contribution 4 l'étude de la symptomatologie 
du cancer pancréatique, Acta med. Scandinav. 80:34, 1933. 
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The duration of life from the time of appearance of the first symp- 
tom to death averaged less than a year in all reports. This is unusual 
for a neoplastic process. Grauer*** reported 1 case of carcinoma of 
seven and 1 of five years’ duration, but 28 of his 34 patients died within 
one year. By Duff*** the average was given as four and six tenths 
months for lesions of the head and five months for lesions of the body and 
tail. Ransom’s ** figure was ten and two tenths months for lesions of 
the body and tail. Kiefer ** noted an average duration of life of seven and 
three tenths months after the first symptom. Leven * found little dif- 
ference between the duration of life for the patients operated on and those 
not so treated, six and seven tenths months for the former group and six 
and one tenth months for the latter. Lahey and MacKinnon ** stated that 
the average postoperative duration of life for 38 of their patients was eight 
and six tenths months, whereas for 8 patients who were given radiation 
therapy postoperatively the average was sixteen and eight tenths months. 
In the cases reported in this communication the average duration of life 


TasLe 11.—Operations for Relief of Biliary Obstruction 








Cholecystogastrostomy 
Cholecystoduodenostomy 
Cholecystectomy and choledochotomy 





was nine months. The entire clinical course may be as short as five 
weeks, and it is exceptional for a patient to live more than a year after 
initiation of symptoms. 

In our series of 32 patients, 23 were subjected to operation. Twelve 
of these had a procedure done to relieve the biliary obstruction (table 11). 

Exploration to confirm the diagnosis and to determine inoperability 
was done in 3 instances. In 7 a shortcircuiting operation between the 
stomach and the duodenum or jejunum was done either for actual or for 
impending duodenal obstruction or as a preliminary step in anticipation 
of resection of the head of the pancreas. In 2 cases only was the com- 
plete preliminary operation done, and in none was the tumor resected. 

Surgical therapy directed at carcinoma of the pancreas consists of 
two types of procedure, the first palliative and the second curative. 
The palliative operations have as their purpose the establishment of a 
communication between the gallbladder and the intestinal tract for 
relief of biliary obstruction. The first one stage cholecystogastrostomy 
was performed by Monastyrski ** in 1887. This has been the operation 
of choice but unfortunately is frequently followed by cholangitis. In 


21. Monastyrski, cited by Murphy, J. B.: Cholecysto-Intestinal, Gastro-Intes- 
tinal, and Entero-Intestinal Anastomosis, and Approximation Without Sutures 
(Original Research), M. Rec. 42:665, 1892. 





KAUER-GLENN—CARCINOMA OF PANCREAS 153 


a liver already damaged by lipoid infiltration and hyaline degeneration, 
the addition of an infection may result in hepatic failure. However, 
there can be little doubt that certain patients owe a prolonged survival 
to cholecystogastrostomy which was not followed by cholangitis. 
Whipple ** stated definitely that the incidence of ascending infection is 
diminished by employing a cholecystojejunostomy on the Roux prin- 
ciple, in which the fundus of the gallbladder is anastomosed to the cut 
end of the jejunum. Our study of several series leads us to the con- 
clusion that palliative operations as a whole do not extend the life 
expectancy, although in the individual case they may appear to do so. 

The curative type of operation provides for direct extirpation of the 
tumor. The most successful of these to date is that evolved by Whipple, 
Parsons and Mullins.** This procedure is carried out in two stages. 
The first consists of the establishment of a cholecystojejunostomy and a 
posterior gastroenterostomy. At the second stage of the operation the 
duodenum and the head of the pancreas are resected, and the divided 
end of the remaining pancreas is closed over after ligation of the duct. 
The external secretion of the pancreas is lost to the gastrointestinal 
tract, and the remaining pancreas tends to undergo fibrosis and atrophy. 
There has been increasing evidence in favor of conserving the external 
secretion of the pancreas, although this has been controversial for a long 
time. It would appear desirable, therefore, in a direct attack on this 
disease, to remove the tumor completely and to preserve the function 
of the remaining pancreas both for its internal and for its external 
secretions. This plan is by no means new, for it was stated by Des- 
jardins ** in 1907 that radical surgical treatment directed at the pan- 
creas is dependent on restoration of a communication between the 
remaining pancreas and the intestine. This was the basis for a two 
stage procedure suggested by him for radical removal of a malignant 
lesion in the region of the head of the pancreas. These two stages con- 
sisted of (a) reestablishment of the continuity of the intestinal and 
biliary tracts and (b) resection of the duodenum and the head of the 
pancreas and restoration of the flow of pancreatic secretions by pan- 
creaticojejunostomy. 

The accomplishment of such a procedure has not, so far as we know, 
been described. Because of the success of transplantation of the end 
of the transected pancreas into the posterior wall of the stomach in dogs 


22. Whipple, A. O.: Surgical Treatment of Carcinoma of the Ampullary Region 
and Head of the Pancreas, Am. J. Surg. 40:260, 1938. 


23. Whipple, A. O.; Parsons, W. B., and Mullins, C. R.: Treatment of Carci- 
noma of the Ampulla of Vater, Ann. Surg. 102:763, 1933. 
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as done by Tripodi and Sherwin ** and by Person and Glenn,”* it is 
proposed that for tumors in the region of the head of the pancreas resec- 
tion en bloc with the adjacent duodenum and regional lymph glands be 
performed. The transected end of the remaining portion of the gland 
may then be transplanted into the posterior wall of the stomach, thereby 
conserving the external secretion of the pancreas by directing it into 
the gastrointestinal tract. A new pathway for the bile may be established 
by a cholecystogastrostomy or a cholecystoenterostomy. A _ gastro- 
jejunostomy is then made to reestablish the continuity of the stomach 
and the intestine. The bleeding tendency associated with jaundice can 
be controlled, in the absence of extensive damage to the liver, by admin- 
istration of dextrose, transfusions, bile salts and vitamin K. The liver 
may be additionally protected by the use of lipocaic or similar pancreatic 
preparations. With the patient thus adequately prepared and pre- 
sumably protected from a bleeding tendency and impending failure of 
the liver, surgical removal of the tumor may be attempted, preferably 
in one stage. The postoperative course will undoubtedly be trying. 
However, utilizing the same armamentarium that has been employed 
to prepare the patient, namely, dextrose, transfusions and vitamin K, 
one may anticipate some measure of success. 


SUMMARY 


An analysis is presented of the clinical and laboratory data in 32 
cases of carcinoma of the pancreas proved by operation, autopsy or both. 

The incidence was 1 in every 752 medical and surgical admissions 
to the hospital. 

The age of the patients ranged from 34 to 76 years, with an average 
of 56. Seventy-two per cent of the patients were men; 28 per cent, 
women. ‘ 

The most common chief complaint, as stated by the patient, was 
pain, which was present in 68 per cent of the patients. The second 
chief complaint, jaundice, was reported by 50 per cent of the patients. 

Loss of weight was mentioned by 97 per cent of the patients on 
admis:‘on; pain had been experienced by 78 per cent of them, and 
jaundice had been present in 56 per cent. 

The average duration of symptoms ‘prior to admission was four 
months. 

On physical examination, the most frequent finding was jaundice, 
which was mentioned in 68 per cent of cases. The liver was enlarged 


in 53 per cent of the patients, and a distended gallbladder was palpable 
in 34 per cent. 


25. Tripodi, A. M., and Sherwin, C. F.: Experimental Transplantation of the 
Pancreas into the Stomach, Arch. Surg. 28:345 (Feb.) 1934. 

26. Person, E. C., Jr., and Glenn. F.: Pancreaticogastrostomy: Experimental 
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Fifty-six per cent of the patients had clay-colored stools, and in 53 
per cent the stools gave a positive benzidine reaction at some time during 
the course in the hospital. 


Gastric hypoacidity or anacidity was present in 91 per cent of 11 
patients examined. 

Fifty per cent of the gastrointestinal series showed no defects. In 
14 per cent of the remainder a lesion of the pancreas could be identified. 

Of the 32 patients, 23 were operated on, and 17 had short-circuiting 
procedures done. 

The lesion was found to be in the head of the gland in 27 instances, 
in the body in 7 and in the tail in 3. 

The total duration of the disease, as indicated by symptoms, averaged 
nine months. 

The sites of local invasion and metastases are listed. 


A comparison of these data with those found in the literature is 
presented. 


The present status of surgical therapy is discussed, with special 
reference to the curative type of operation. 


It is suggested that in favorable cases a radical type of procedure 


might be performed in one stage, with conservation of the external 
secretion of the pancreas. 








PRIMARY. APPENDICAL ABSCESSES 


N. FREDERICK HICKEN, M.D. 
AND 
JOHN H. CARLQUIST, M.D. 
SALT LAKE CITY 


Acute appendicitis is a tantalizing disease, for it unremittingly exacts 
an exorbitant toll of human lives. The challenges presented Ly that 
unpredictable organ, the appendix, are legion; hence this discussion 
will be confined to acute appendicitis complicated by primary abscess 
formation. Bower,’ in his commendable study, found that 15 per cent 
to 20 per cent of all patients admitted to the Philadelphia Hospitals 
for acute appendicitis had localized abscesses when first seen. Arn- 
heim and Neuhof? reported an incidence of 18.8 per cent, and Guerry * 
encountered this complication in 18 per cent of his 3,339 cases of “acute 
suppurative appendicitis.” If the appendicitis, however, occurred in 
patients beyond 59 years of age, Wood * found that 56 per cent of them 
had regional abscesses. In our series of 528 cases of acute suppura- 
tive appendicitis there were 53 primary abscesses, a ratio of 10 per cent. 
This low incidence is accounted for by the fact that these patients were 
recruited largely from private practice and not reported on from the 
records of charitable institutions. According to authentic reports, at 
least 20 per cent of patients suffering from acute appendicitis have 
regional abscesses prior to their admission to the hospital. If one were 
to include those cases of regional peritonitis in which the process of 
localization has not had time to become complete before the surgeon 
intervenes, the incidence would be much higher. 


The position of the appendix and the point at which the pathogens 
penetrate its walls largely determine the location of the primary abscess. 
Appendical abscesses may be conveniently classified as pericecal, sub- 


1. Bower, J. O.; Burns, J. C., and Mengle, H. A.: Induced Spreading Peri- 
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hepatic, subphrenic, ileocolic and pelvic (fig. 1). Regional structures, 
such as the cecum, small intestines, colon, liver, omentum, mesentery, 
bladder, generative organs and abdominal wall, may assist in localizing 
the suppurative process. 


PERICECAL ABSCESSES 


At least 75 per cent of all primary appendical abscesses are con- 
tiguous with the cecum, the pus being confined to the right flank, the 














Fig. 1—Location of primary appendical abscesses: J, subphrenic ; 2, subhepatic ; 
3, ileocolic ; 4, retrocecal ; 5 and 6, pericecal (right flank ; right iliac fossa) ; 7, pelvic. 


right groin or the retrocecal area. The appendix, being the provoca- 
tive focus, is always connected with the pyogenic collection. It may be 
so completely embedded within the confining walls of the abscess that 
its position is difficult to determine, or the entire organ or any segment 
of it may project into the pyogenic cavity. Cases have been reported 
in which the “gangrenous appendix was completely detached from the 
cecum and was found floating in the pus,” but in our experience the 
necrotic organ has always been anchored by the cecum or the meso- 
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toxic, and particularly if there is a large retrocecal abscess, it seems 
much safer to drain the purulent collection through Petit’s triangle and 
remove the appendix at a later date. 


SUBPHRENIC AND SUBHEPATIC ABSCESSES 


Upward extension of the pericecal infection, either by contiguity or 


by means of the lymphatics, accounts for many subphrenic abscesses. 
The process of localization does not occur until eight or ten days after 























Fig. 2.—A, ruptured appendix forming a pericecal abscess associated with 
severe gangrenous cecitis. B, closing of a cecal defect with mesoappendix or 
omental tissue. The necrotizing cecum is so friable that the opening cannot be 
sutured. C, method of inserting a drainage tube through the appendical stump 
when the cecal defect cannot be closed. 


onset of the primary infection or an equal period after the operation. 
The patients are very toxic and complain of pain over the lower part 
of the right side of the chest and in the right supraclavicular area. 
Examination demonstrates definite tenderness over the twelfth rib, 
accompanied with diminution of respiratory excursions. Fluoroscopic 
studies reveal a “high-fixed” diaphragm and occasionally a concomitant 
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pleural effusion. Diagnostic aspirations are mentioned only to condemn 
them as purveyors of infection. The pus is usually confined to the 
right posterosuperior space above, or the right inferior area below, the 
liver. Occasionally, however, multiple foci are encountered. 

If one suspects a subphrenic abscess, it should be explored by the 
posterior extraserous route as advocated by Ochsner and DeBakey.° 
While this requires resection of the twelfth rib, it certainly prevents 
contamination of the pleural sac and provides dependent drainage. If 
one discovers an unsuspected subphrenic abscess during the primary 
operation, it should be drained through the posterior extraserous route, 
entirely independent of the appendical infection. Attempts to drain 
these abscesses through the appendical incision, against the force of 
gravity, has resulted in residual sequestrations which later develop into 
troublesome secondary abscesses. Deaver® strongly emphasized the 
wisdom of adequate drainage and insisted that many of these abscesses 
are overlooked during the initial operation. 


ILEOCOLIC ABSCESSES 

The most treacherous variety of appendical abscesses are those which 
lie mesial to the cecum, being enmeshed in the coils of the ileum and 
its mesentery (fig. 3). The concomitant ileitis so alters the clinical 
picture that it may be mistaken for severe gastroenteritis, acute 
dysentery, intestinal obstruction or intussusception. The delay involved 
in making a correct diagnosis permits the abscesses to become rather 
large before they are recognized. 

There are several reasons why these ileocolic abscesses are extremely 
dangerous. 1. Kinks, adhesions and inflammatory edema may precipitate 
an acute intestinal obstruction, thus complicating an already serious 
condition. 2. If the suppurative process lies adjacent to the mesenteric 
vessels, it may produce thrombophlebitis, with resulting segmental 
gangrene of the ileum, or ascending pylephlebitis. 3. These deep-seated 
abscesses may rupture spontaneously, thus evoking fulminating 
peritonitis. 4. Owing to the intra-abdominal position of the abscesses, 
one has to traverse a clean peritoneal space before the troublesome pus 
can be evacuated. 

These dangers can be greatly minimized by active conservatism, for 
surgical intervention must be judiciously timed. If one interferes before 
nature has completed her program of isolation, the infection is dis- 
seminated and the “operatively induced peritonitis” carries a forbidding 


5. Ochsner, A., and DeBakey, M.: Subphrenic Abscess: A Collective Review 
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mortality. On the other hand, prolonged passivism is not without 
danger, for 2 of our patients were admitted to the hospital with 
fulminating peritonitis caused by spontaneous perforation of ruptured 
appendicoileomesenteric abscesses. Intervention had evidently been 
postponed too long. 

Evacuation of these abscesses can be accomplished without con- 
taminating the clean peritoneal spaces provided the purulent focus has 
been properly sequestrated by protective moist packs before the pus is 
aspirated (fig. 4). This affords complete visualization of the operative 
field, permitting the aspirator to be inserted into the presenting part of 
the abscess without injury to the inflamed but succulent bowel. Bower ' 
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Fig. 3.—Ruptured appendix forming an ileomesenteric abscess, which frequently 
produces ileitis, intestinal obstruction or pylephlebitis. 


has wisely emphasized the danger of inserting an inquisitive finger 
through a small abdominal incision in quest of these elusive abscesses. 
He correctly maintained that the “operatively induced peritonitis” is 
usually fatal. 

Unless the appendix is readily mobilized, no attempt should be made 
to remove it. Dissection of the embedded appendix from adherent 
loops of inflamed intestine merely destroys nature’s confining barriers 
and actually disseminates the invading pathogens. Decompression of 
the tense abscess usually restores the vascularity of the bowel to its 
normal level, thereby preventing gangrene, and alleviates the impending 
obstruction. If necessary, a decompressive ileostomy can be employed, 
but judicious use of the Wangensteen suction and the Abbott-Miller | 
intestinal intubation has greatly reduced the necessity for this added 
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surgical insult. The appendix should be removed during a quiescent 
period, for the infective nidus may erupt and precipitate another 
abscess. This has happened in 2 of our cases. 


PELVIC ABSCESSES 
Clinically, there are four different types of abscesses of the cul-de-sac. 
With one variety, the diseased appendix hangs over the brim of the 
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Fig. 4—A, method of sequestrating the abscess with protective packs before 
evacuating the pus. 8, rubber dam anchored to the peritoneum so as to protect 
the margins of the wound from contamination during the evacuation. This is 
overlaid with gauze. 


pelvis and empties the cecal contents directly into the pouch of Douglas. 
With the second form, the pericecal infection succeeds in soiling the 
cul-de-sac before localization has taken place, and when nature’s defensive 
forces have been completely mobilized two distinct abscesses form, one 
around the cecum and the other in the pelvic cavity. With the third 
type, there is a fistulous communication between the pericecal abscess and 
that in the cul-de-sac. In the last type, the collection of pus within 
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the pelvis occurs as part of the generalized peritonitis. Recognition of the 
various types is essential to correct therapy. 

Pelvic abscesses produce an intense irritation of the anterior rectal 
wall, causing an annoying tenesmus, a persistent watery diarrhea and 
constant perineal distress (fig. 5). Haggard* maintained that the 
hydromucoid diarrhea should always suggest the possibility of a 
perisigmoidal abscess. Examination discloses a patulous anus, due to 
loss of sphincteric tone, and a tender but fluctuant mass impinging on 

















Fig. 5—Pelvic abscess. The arrows indicate the points at which vaginal or 
rectal drainage can be instituted. 


the anterior rectal wall. Proctoscopically the mucosa appears inflamed, 
edematous and succulent, and one has no difficulty in locating the 
“softening area” at which the abscess is pointing. In children, the 
cul-de-sac is so shallow that the inflammatory mass can usually be felt 
suprapubically. Rectal examinations are always informative and should 
be made before appendectomy is performed, as many unsuspected 
abscesses of the cul-de-sac will thus be discovered. 


7. Haggard, W. D.: Appendicitis, Am. J. Surg. 28:71-77, 1935. 
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Ochsner and Murray ® estimated that only 25 per cent of pelvic 
abscesses require surgical drainage, the majority being absorbed 
spontaneously. There is no doubt, however, that the morbidity could 
be greatly reduced were surgeons not so timid in draining these 
incarcerated collections of pus. The absorption of toxic substances 
involved, combined with the associated avitaminosis, hypoproteinemia 
and dehydration, effectively depletes the patient’s physical reserves. 
Evacuation of these abscesses minimizes such complications. The use 
of retention enemas of warm oil and the application of diathermy promote 
spontaneous absorption of the smaller abscesses and facilitate localization 
of the larger pockets. 

In women most abscesses of the cul-de-sac can be effectively and 
safely drained through the vagina (fig. 5). Such a procedure must 
be reserved, however, for those cases in which the pus lies contiguous 
to the posterior fornix, for if the intestines lie between the abscess and 
the vaginal septum they may be accidentally incised. Two patients 
with such a condition were admitted to the hospital, and correction of 
the resulting enterovaginal fistulas was most difficult. Localization 
and drainage of these abscesses should always be done under colposcopic 
vision. The drainage sinus must be of sufficient size to permit complete 
evacuation of the liquid pus and the fibropurulent debris. Much of 
this material can be removed by irrigating the pyogenic cavity at the 
time it is opened. This procedure is painless and can be carried out 
each day until the pyogenic pocket is completely obliterated. 

It is well to remember that the small intestines are the natural 
inhabitants of the pelvic cavity and necessarily form some portion of 
the restricting abscess wall. The distended intestines usually float on 
top of the purulent collection, but they may dip down into or completely 
encircle the suppurative focus, thus making it inaccessible. Likewise, 
the female generative organs may become involved in the inflammatory 
process, and if the abscess is encased by the intestines or involves the 
ovaries it is advisable to explore the infected area from the abdominal 
route. This provides clear visualization of the involved structures and 
permits evacuation of the pus without injury to regional organs. In the 
vast majority of cases the appendix can be safely removed and the 
abscess drained through the posterior vaginal wall. 

In young children and in males, pelvic abscesses can be most 
effectively drained through the rectum (fig. 5). The pus is first located 
by inserting an aspirating needle under proctoscopic vision into the 
presenting part of the abscess. With the needle as a guide, an incision 
is made into the anterior rectal wall in a longitudinal direction, so as to 
avoid the main hemorrhoidal vessels, which course along its lateral 
margins. The opening is then gently dilated by blunt forceps until it 


8. Ochsner, A., and Murray, S.: Appendicitis, Am. J. Surg. 46:566-583, 1939. 
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is large enough to afford adequate drainage. Some authors® affirm 
that effective drainage can be maintained only if the rubber drain js 
anchored to the abscess and brought out through the anus. This 
procedure seems unnecessary, because (1) the peristaltic action of the 
bowel effectively collapses and evacuates the abscess ;® (2) the drains 
act as a foreign body, irritating the inflamed mucosa and enhancing 
the tenesmus, and (3) these drains must be sutured to the rectal wall 
if they are to be held in place, and this predisposes to fistula formation, 

Many secondary abscesses of the cul-de-sac result from indiscriminate 
exploration of the pelvic cavity during removal of an acutely inflamed 
appendix. The virulent pathogens are carried to the unsoiled pelvic 
structures by the inquisitive fingers or by the exploring aspirator in 
the search for a suspected abscess. Such thoroughness is commendable, 
but the same information can be obtained from a preoperative rectal 
examination. 

PYLEPHLEBITIS 

Extension of the inflammatory process to the portal vein ushers in 
the serious complications of pylephlebitis and portal thrombosis. They 
occur in 1 per cent to 3 per cent of all cases of acute appendicitis and 
in 5 per cent of patients subjected to appendectomy. Chills, fever, 
icterus and biliuria are the ominous warnings that the infection has 
spread to the portal system. On laparotomy the appendix is found to 
be swollen, turgid and acutely inflamed, while the ileocolic vessels exhibit 
evidence of thrombophlebitis. Stewart-Wallace *° emphasized the valu 
of performing primary ligation of the involved ileocolic vessels at the 
same time the appendix is removed. He reported recovery in 3 of his 
cases after adhering to this principle of active prophylactic intervention. 

When the pylephlebitis occurs after the appendectomy, it may do 
so immediately or it may be delayed for five to six weeks. Usually 
the patient has been doing well until the catastrophe strikes, and then 
pains in the upper right abdominal quadrant, jaundice, septic reaction 
and chills suddenly announce the onset of this complication. The 
difficulty in establishing an early diagnosis and the hesitancy to reexplore 
the abdomen of these septic patients account for a death rate of 
approximately 85 per cent. Intervention can be postponed too long, 
as was demonstrated in 2 nonoperative cases in which the patients died 
immediately after admission to the hospital. At autopsy, multiple 
abscesses were observed along the course of the ileocolic vessels and in 
the subphrenic area. When the portal vein was opened, numerous 


9. Vale, C. F.: Postappendiceal Abscess in Rectovesical Pouch: Transrectal 
Drainage, Ann. Surg. 111:396-402, 1940. 

10. Stewart-Wallace, A. M.: Pylephlebitis Complicating Appendicitis and Its 
Treatment by Ligature of the Mesenteric Veins, Brit. J. Surg. 23:362-376, 1935 
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mycotic emboli were found attached to its walls, thus accounting for 
the origin of the septic thrombi which had produced the multiple 
abscesses of the liver (fig. 6). Early exploration, drainage of the 
regional abscesses and ligation of the involved venous radicles, combined 
with intensive chemotherapy, offer the only hope of succor. 


PREOPERATIVE MANAGEMENT 


Primary appendical abscesses never present such an emergency that 
time cannot be taken to prepare the patient for the surgical insult. 


Fig. 6.—Ileomesenteric abscess caused by a ruptured appendix. The infection 
spread to the regional lymphatics and along the blood vessels, forming mycotic 
portal emboli producing hepatic abscesses. 1, abscess of the liver; 2, infected 
thrombus ; 3, pylephlebitis area; 4, area of suppurative lymphadenitis with abscess ; 

appendical abscess; 6, ileum. 


li nausea and vomiting are troublesome, gastric lavage combined with 
decompression of the stomach by means of constant suction is most 
helpful. Restoration of the fluid and electrolytic balances of the tissues 
becomes a necessity. Transfusions of whole blood not only combat 
existing anemias but reenforce the general immunologic defenses. 
Timing of the operation requires patience, prudence and judgment. 
Une cannot permit an overanxious family to compel one to intervene 
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before the process has become well localized. Many circumscribing 
infections have been converted into generalized peritonitis by untimely 
intervention. Nature is a powerful ally if given time to mobilize her 
defensive forces. Procrastination, on the other hand, may also bear 
the fruits of disappointment, for we have seen spontaneous perforations 
of regional abscesses result in lethal peritonitis. Progressive toxicity, 
persistent vomiting, acute intestinal obstruction and increasing leuko- 
cytosis are all warning signals that nature is unable to combat the 
infection alone and requires aid. 

The choice of the anesthetic agent is very important, for complete 
muscular relaxation is essential in exploring and evacuating a localized 
abscess. Jackson * and Bower * both maintained that spinal anesthesia 
is ideal for this work, and we, like them, feel that it has been largely 
responsible for our 1.8 per cent operative mortality. It was employed 
for 92 per cent of all our patients ranging from 8 to 81 years of age. 
For the smaller children nitrogen monoxide and ether inhalations were 
used. The advantages of spinal anesthesia are evident, because (1) it 
provides complete muscular relaxation; (2) it paralyzes the intestines, 
so that they can be easily and safely packed away from the abscess, thus 
providing better visualization of the suppurative focus (fig. 4); (3) it 
facilitates palpatory exploration of the pericecal area by collapsing the 
bowels and rendering them inert; (4) if one encounters abscesses in 


such locations that they require drainage through several portals, this 
can be accomplished without resorting to time-consuming regional 
infiltrations, and (5) the complete muscular relaxation assures accurate 
apposition of the wound, thereby diminishing the incidence of post- 
operative hernias. 


SHOULD THE APPENDIX BE REMOVED? 


McGrath and Eiss,!? Deaver,® Quain and Waldschmidt,'* Ravdin”™ 
and others have expressed the sincere belief that primary appendectomy 
should be performed at the time the abscess is decompressed. To 
leave the infected organ behind is to promote wound suppuration and 
infections. Quain and Waldschmidt ** pointed out that the morbidity 
rate and the resulting complications were greater with 27 appendical 
abscesses that were “just drained” than in 268 cases of similar involve- 


11. Jackson, A. S.: Half a Million Deaths from Appendicitis, Illinois M. J 
76:255, 1939. 


12. McGrath, J. J., and Eiss, S.: Acute Suppurative Appendicitis, Am. J. Surg. 
27:112-120, 1935. 

13. Quain, E. P., and Waldschmidt, R. H.: Acute Appendicitis, with Report 
of One Thousand Consecutive Cases, Arch. Surg. 16:868-878 (April) 1928. 


14. Ravdin, I. S., and Lockwood, J. S.: The Use of Sulfanilamide in the Treat- 
ment of Peritonitis Associated with Appendicitis, Ann. Surg. 111:53-63, 1940. 
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ment in which they evacuated the pus and removed the appendix. It is 
only fair, however, to state that in the 27 cases in which the abscesses 
were merely drained the patients were considered too ill to withstand 
the complete operation, so the authors must have believed that simple 
drainage is at least the safer procedure. They maintained that ample 
exposure, protective packing and gentle but meticulous dissection 
permit the offending appendix to be safely removed. Pylephlebitis 
and subphrenic abscesses occur most frequently when the appendix is 
left in situ. 

Bower,’ Haggard,’ Ashhurst,’® Guerry* and Taylor *® have stated 
with equal sincerity that conservative procedures should be employed. 
sower! found that 50 per cent of all appendical abscesses subside 
spontaneously if left alone and that the other 50 per cent do much better 
if surgical intervention is postponed until nature’s protective forces are 
mobilized. Guerry* treated 750 patients with primary appendical 
abscesses by this delayed plan, with the astoundingly low mortality of 
0.8 per cent. He stated the belief that localization of the suppurative 
process is sufficient evidence that the patient has effectively combated 
the pathogens, and hence there is no urgency about the operation. If 
the inflammatory process is too large for its rapid absorption or if toxic 
reactions are evident, simple drainage affords the necessary respite for 
recovery. Taylor*® pointed out that only 15 per cent of abscesses 
requiring simple drainage necessitate a secondary appendectomy. 

We have neither the inclination nor the temerity to attempt to settle 
this controversy, for it appears that both arguments have merit. Those 
who practice primary appendectomy may find that their 5 per cent to 
10 per cent mortality rate could be further reduced by applying 
conservative procedures to the “bad risk patient.” Those adhering to 
“routine drainage’ might reduce their morbidity rate by removing the 
offending appendix when it can be done safely. They may argue that 
it can never be safely accomplished, but the achievements of their 
contemporaries testify to the contrary. Even the most staunch advocates 
of primary appendectomy practice drainage when conditions dictate. 

In our series of 528 cases of acute suppurative appendicitis there 
were 53 primary appendical abscesses, for which a primary appendectomy 
was performed in all but 4 cases; in these 4 the abscesses were merely 


drained. In 1 instance the malevolent appendix formed a primary 


ileocolic abscess which was so large that only drainage could 
be employed, but after recovery the patient refused an_ interval 

15. Ashhurst, A. P. C.: Surgery: Its Principles and Practice, ed. 3, Phila- 
delphia, Lea & Febiger, 1927. 


16. Taylor, E. H.: Operative Surgery, New York, William Wood & Com- 
pany, 1914, 
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appendectomy. Six months later a second exacerbation produced 
another large abscess, complicated by intestinal obstruction, and again 
only the primary abscess could be decompressed. It required no urging, 
however, to convince the patient of the necessity of returning to have 
his troublesome appendix removed. In the 53 cases, there was but 1 
operative death, which occurred on the seventh postoperative day, from 


delirium tremens. Autopsy revealed acute cerebral edema, terminal 
bronchopneumonia and a clean peritoneal cavity. This patient was 
chronically alcoholic, and, while one is reluctant to consider this an 
operative death, it only emphasizes one of the many problems which the 
surgeon must consider in determining the operability of a patient. No 
definite rule can be given, but our axiom has been to “treat each appendix 
as we would want some other surgeon to deal with ours.” This policy 
makes us more hesitant to accept unnecessary risks. 


POSTOPERATIVE THERAPY 

The postoperative regimen must be carefully planned and assiduously 
followed if one desires a low morbidity rate. The following plan has 
been helpful: If spinal anesthesia has been employed, the foot of the 
bed is elevated for at least three hours, after which Fowler’s position is 
assumed by the patient. Gastric decompression by means of a Levine 
tube is continued for forty-eight hours, thereby minimizing the post- 
operative ileus and the resulting gas pains. Physiologic fluids, 
electrolytes and vitamin concentrates are administered parenterally until 
the gastrointestinal tract is capable of absorbing and metabolizing these 
essential substances. Rest is assured by giving sufficient amounts of 
morphine to control the pain and to combat the nervous irritability. 
Hot fomentations are applied directly to the entire abdomen to relax the 
spastic muscles. Forced breathing and inhalations of carbon dioxide 
have greatly minimized the occurrence of pulmonary complications. 

Sulfanilamide has proved invaluable in treating the bacterial 
complications of acute appendicitis, particularly if caused by the 
streptococcus or the staphylococcus. Since this form of chemotherapy 
has been used, the febrile responses, toxic reactions, wound suppuration 
and peritonitic infections have all been materially reduced. Whenever 
possible, the sulfanilamide is given by mouth, but frequently either 
nausea and vomiting or utilization of the Wangensteen suction tube 
compel us to use some other method of administration. In such 
instances, the drug can be added directly to the physiologic solution of 
sodium chloride and given subcutaneously in concentrations varying 
from 0.4 per cent to 0.8 per cent. This plan is particularly useful for 
children, as both chemotherapy and maintenance of the fluid balance can 
be carried out with one infusion. In some cases, however, it has been 





duced 
again 
ging, 
have 
but 1 
from 
minal 
t was 
is an 
ch the 

No 
endix 
policy 


10usl) 
in. has 
of the 
tion is 
vine 
post- 
fluids, 
y until 
these 
nts of 
bility. 
ax the 
jioxide 
ations 
cterial 
Ny the 
herap\ 
1ration 
enever 
either 
n tube 
1 such 
tion of 
arying 
ful for 
ice can 
is been 


HICKEN-CARLQUIST—APPENDICAL ABSCESSES 171 


civen intramuscularly, with very pleasing results. It seems advisable 
to give relatively large initial doses, so that the concentration of 
sulfanilamide in the blood stream will reach its optimum level as soon 
as possible. Administration of sulfanilamide has seldom been stopped 
before the sixth postoperative day and has been continued for as long 
as three weeks in some instances. In no case were there any hemolytic 
or renal reactions to the drug. Absence of these complications might 
be explained in part by the fact  t the majority of patients received 
ene or more transfusions of whole blood to reenforce nature’s 
immunologic reactions. 

It must be remembered that actual surgical intervention is but one 
step in the fight; the postoperative and subsequent care are vital 
corollaries. 


SUMMARY 

\ study is presented of 53 primary appendical abscesses which were 
encountered in 528 cases of acute suppurative appendicitis, an incidence 
of 10 per cent. 

Primary appendical abscesses may be classified, according to their 
position, as pericecal, subhepatic, subphrenic, pelvic and ileocolic. 

The anatomic, clinical and therapeutic characteristics of each type 
are discussed. 

Primary appendical abscesses never call for emergency procedures, 
and time should be taken to prepare the patient properly for the surgical 
insult. 

In fully 75 per cent of the cases the appendix can be removed safely 
at the time the abscess is drained. If, however, an appendectomy, 
either because of technical difficulties or because of the patient’s 
condition, seems unwise, simple drainage is effective. 

A secondary appendectomy should be performed as soon as the 
patient’s condition permits. 


Of 53 primary appendical abscesses, a primary appendectomy was 
performed for all but 4; these were merely drained. Only 1 death 
occurred, and this was from acute alcoholic delirium tremens. The 
operative mortality was 1.8 per cent. There were 2 deaths from ruptured 
ippendical abscesses, but, as the patients were moribund from generalized 
peritonitis when admitted, no operation was attempted. 


Sulfanilamide has proved invaluable in treating the bacterial com- 
plications of acute suppurative appendicitis. The initial dose should be 
large, so as to produce the optimum sulfanilamide level in the blood as 
soon as possible. The drug can be effectively administered by the oral, 
subcutaneous, intravenous or intramuscular route. 
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CINCINNATI 


CONGENITAL DEFORMITIES 
Cervical Ribs and the Scalenus Muscle Syndrome.—Patterson ' 
delves into comparative anatomy to show why cervical ribs occur and 


to predict anatomic arrangements and into embryology to tell why certain 


ribs produce symptoms. He lists the anatomic types under four broad 
heads : 


1. Enlarged transverse process, usually the seventh cervical. 

2. Bilateral ribs of the floating type or articulating with the first ribs. 
3. Unilateral ribs of the floating type or articulating with the first rib. 
4. Rudimentary tip ribs, either single or bilateral. 


He calls attention to the facts that during operation traction on the 
brachial plexus may produce symptoms lasting for months and that the 
scalenus muscle should be divided at least 1 or 2 inches (2.5 to 5 cm.) 
above the first rib because the pleura frequently comes up behind this 


This report of progress in orthopedic surgery is based on a review of 120 
articles selected from 164 titles pertaining to orthopedic surgery and appearing in 
the medical literature approximately between March 1 and July 1, 1940. 

1. Patterson, R. H.: Cervical Ribs and Scalenus Muscle Syndrome, Ann. 
Surg. 111:531-545 (April) 1940. 
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muscle. In many cases simple division is all that is needed for relief of 
symptoms, but whenever there is evident pressure from a cervical rib or 
its tendinous attachment resection of the rib and the tendinous attach- 
ment should be carried out. He attempts to show that section of the 
muscle or removal of the rib may not entirely relieve the symptoms, 
because evidence has shown that long-continued pressure on the brachial 
plexus produces a chronic aseptic inflammatory reaction, which, if con- 
tinued long enough, may lead to permanent fibrosis. Trauma at the 
time of operation may produce a similar change. Anatomic variations 
from the normal, such as high first ribs, bony deformities of the chest, 
curvatures of the spine, an enlarged scalene tubercle, variation in the 
origin of the brachial plexus and circulatory abnormalities may play a 
role in the production of symptoms in that they put increased tension 
on the brachial plexus. 


Cervical Ribs.—Belgrano * made a study of 31 patients with cervical 
ribs and 6 with hypertrophy of the transverse process of the fourth cer- 
vical vertebra. There were 30 females and 7 males. Neurologic and 
vascular symptoms were found in all but 6. The most common symp- 
toms were unilateral and bilateral pain in the shoulder and arm, muscular 
atrophy, paresthesia and changes in temperature and other vascular dis- 
turbances. The chief symptom of 5 was cough, and of 1, headache. 
There were partial paralysis of the diaphragm in 3 and paralysis of the 
vocal cords in 1. The arterial blood pressure was diminished on the 
involved side. In 21 the cervical ribs were bilateral. 


Congenital Dislocation of the Head of the Radius—Mauck and 
Butterworth * present a brief review of the literature, showing the relative 
rarity of congenital dislocation of the radius, and report 2 new cases. 
In 1 the patient was a 40 year old Negro who could not flex his elbows 
beyond a right angle and had limitation of pronation. He had no pain. 
Roentgenograms showed bilateral congenital dislocation of the head of the 
radius. No treatment was advised. In the second case the patient was 
a boy of 15 years who complained of snapping elbows, which he had 
always had but which were becoming worse. Examination of the elbows 
showed a marked increase in the carrying angles. Complete flexion 
and extension were possible, but there was slight restriction of pronation. 
On extension the heads of the radiuses would snap forward, but these 
could be reduced by flexion. Roentgenograms taken with the arms 
extended revealed bilateral dislocation of the head of each radius. An 
attempt to reduce the left radial head and hold it with a fascial sling 
failed, and the head was then removed. The head was found to be 


2. Belgrano, M.: La costa cervicale, Gior. ven. di sc. med. 14:155 (March) 
1940, 


. 3. Mauck, H. P., and Butterworth, R. D.: Two Cases of Bilateral Congenital 
Dislocation of Head of Radius, J. A. M. A. 114:2542-2543 (June 29) 1940. 





174 ARCHIVES OF SURGERY 


convex and small and the coronoid fossa ill formed. The right radial 
head was removed two weeks later. One year after the operation the 
patient had excellent use of both arms except for slight limitation of 
extension. 
Dysplastic Acetabulums and Congenital Subluxation of the Hip Joint. 
‘Wiberg * studied a series of so-called roentgenologically normal hips 
and also congenital dislocation and subluxation in both children and 
adults. The work was undertaken to prove whether and in what manner 
osteoarthritis develops from a congenital dislocation or dysplasia of the 
hip joint. He found that older methods of measuring the normality of 
hip joints were as effective as roentgen study with contrast mediums. 
The signs of dysplasia in children are delayed development of the 
epiphysial nucleus, increased width of the synchondrosis between 
the inferior branches of the ischium and the pubes and an increase in the 
inferior branches of the ischium and the pubes and an increase in the 
normal angle of inclination of the acetabulum. With 19 subjects he 
was able to compare roentgenograms taken in childhood with others taken 
in adult life. In 5 of these subjects maldeveloped acetabulums healed 
spontaneously, while 3 hips which appeared normal in childhood had 
maldeveloped acetabulums when the subject became an adult. Ace- 
tabular sclerosis appeared much more often in defective than in normal 
acetabulums. Nineteen hips which showed subluxation in roentgeno- 
grams in adult life were examined later, when osteoarthritis had 
developed. A definite roentgen picture was seen. This consisted of 
the formation of osteophytic deposits on the head in the form of a 
“capital drop,” situated on the medical inferior section of the head, and 
a double acetabular floor. In a study of 257 patients wtih osteoarthritis 
of the hip the disease could be traced to subluxation in 66, or 25.7 per 
cent. In 15, or 59 per cent, it was due to slipping of the upper femoral 


epiphyses. In 13, or 5 per cent, it was due to coxa plana. In 26 it was 


the result of fracture or other trauma. 


Ep. Note: According to McMurray, osteoarthritis follows con- 
genital dislocation and subluxation of the hip and Legg-Perthes disease 
because weight bearing through the hip joint is concentrated on a com- 
paratively small area of the articular cartilage. There are cases of 
unilateral osteoarthritis of the hip joint in which no simple mechanical 
influence or traumatic history can be adduced. In this group the prog- 
nosis is more difficult, because the condition may develop in the 
unaffected hip. 


4. Wiberg, G.: Studies on Dysplastic Acetabula and Congenital Subluxation 
of Hip-Joint with Special Reference to Complication of Osteo-Arthritis, Acta 
chir. Scandinav. (supp. 58) 83:1-135, 1939. 
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Congenital Amputations.—Ginther * states that of two causes for 
congenital amputations, namely, constricting amniotic bands and endoge- 
nous malformations, the latter is the more important. In 2 cases in 
which siblings were examined other abnormalities of bone were dis- 
covered, although congenital amputations did not occur in the siblings. 


DISEASES OF GROWING AND ADULT BONE 


Parathyroid Function and Osseous Disease—Helflet ° questions the 
generally accepted view that the function of the parathyroid glands is 
the control of the calcium level in the blood. 

He puts forward the theory that parathyroid extract exerts its pri- 
mary effect on the phosphorus metabolism and effects its control (1) by 
stimulating excretion of phosphate by the kidney and (2) by mobilizing 
calcium ions from the bone, thus forming inactive calcium phosphate. 
The evidence in favor of this view is carefully listed and examined. 

An account is given (with case reports) of the results of treatment 
of hyperparathyroidism, tetany, Paget’s disease and rheumatoid arthritis. 
\n aluminum salt was used to decrease the phosphate intake. 

Ep. Note: Hypertrophy of the parathyroid glands has been pro- 
duced experimentally with low calcium diets, and hypoplasia of the 
parathyroid glands has been produced by injection of calcium gluconate. 
Ham and others recently showed that hypocalcemia, instead of hyper- 
phosphatemia, is the primary cause of physiologic hypertrophy of the 
parathyroid glands. ' 

It would seem that Helflet’s reduction in the phosphate intake may 
have acted through a relative increase in the ionized calcium in the blood. 
Other workers have contributed considerable evidence which would indi- 
cate that Helflet’s assumptions may not be correct. 

Osteitis Deformans.—Sugarbaker * reviews 51 cases of Paget’s dis- 
ease from the records of the Henry Ford Hospital in Detroit, together 
with extracts from the literature. The age at which the disease was 
recognized in this series was from 40 to 77 years, the average being 
about 58. The chief symptom is pain, which is usually in the back and 


' , , 1 
legs and is probably due to periosteal and ligamentous stretching. The 


osseous changes are seen most frequently in the skull, spine, pelvis, 
femur and tibia, in this order. In 24 per cent of the cases the condition 

5. Ginther, R.: Zur Frage der angeborenen Amputationen, Ztschr. f. menschl. 
Vererb- u. Konstitutionslehre 23:736-768, 1939. 

6. Helflet, A. J.: New Conception of Parathyroid Function and Its Clinical 
\pplication: Preliminary Report on Results of Treatment of Generalized Fibro- 
cystic and Allied Bone Diseases and of Rheumatoid Arthritis by Aluminum 
\cetate, Brit. J. Surg. 27:651-677 (April) 1940. 

7. Sugarbaker, E. D.: Osteitis Deformans (Paget’s Disease of Bone) : 


ihc. Review 
of Fifty-One Cases, Am. J. Surg. 48:414-421 (May) 1940. 
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was monostotic, an unusually high incidence. The roentgen findings 


consist of a heterogeneous confluence of areas of osteoporosis and osteo- 
sclerosis, the former predominating in the early stages and the latter jn 
the advanced stages, with a tendency toward overgrowth and thickening 
of the bone. Chemical studies show that the calcium and phosphorus 
content of the blood is normal, while the phosphatase content shows an 
increase roughly proportional to the extent of osseous involvement. The 
average value for phosphatase in this series was 12.74 Bodansky units, 
In regard to complications, deafness and optic atrophy may result from 
foraminal compression. Fractures occur in about 15 per cent of cases, 
but healing takes place promptly. Urinary calculi may occur. Sar- 
comatous degeneration has been reported in from 2 per cent to 9.5 per 
cent of the cases. This change probably occurs about ten to fifteen years 
after the onset of the disease and is apt to be highly malignant. Treat- 
ment is, in general, symptomatic. Roentgen therapy may mitigate the 
pain. Diets rich in calcium and vitamin D have been used, as have 
high magnesium diets. More recently extracts of adrenal cortex have 
been employed, with encouraging results. 

Generalized Epiphysiolysis—Miller * reports the autopsy observa- 
tions in the case of a 16 year old boy with generalized epiphysiolysis. 
In addition to the disturbances in the epiphyses, a basophil adenoma of 
the hypophysis, hyperplasia of all parathyroid glands and arteritis oblit- 
erans were noted. 

Epiphysial Dysplasia Puncticularis—McCullough and Sutherland ° 
report a case of epiphysial dysplasia puncticularis in a boy of 9 years. 
The child showed no evidence of hypothyroidism. He was brought to 
the clinic because of shortness of stature. Roentgenograms of the skele- 
ton showed “the general osseous development to be normal for the age 
of the patient, except that the bones were shorter than usual. The 
capital epiphyses of the humeri and femora and epiphyses for the greater 
trochanters showed marked fragmentation in the form of coarse, granular 
stippling with some irregularity and trumpeting along the metaphyseal 


borders, entirely dissimilar in its appearance to rickets. The epiphyses 


of the elbow joints and the wrists showed a mild degree of these changes, 
but the stippling occurred only in the epiphyses of the olecranon 
processes. . . . There was a marked epiphysitis of the entire spinal 
column.” 


8. Miiller, W.: Generalisierte Epiphyseolysis adolescentium und doppelseitige 
Fille von Coxa vara adolescentium, Arch. f. orthop. u. Unfall-Chir. 40:1-15, 
1939. 

9. McCullough, J. A. L., and Sutherland, C. G.: Epipshyseal Dysplasia 
Puncticularis (Stippled Epiphyses): Report of Case Not Associated with Hypo- 
thyroidism, Radiology 34:131-135 (Feb.) 1940. 
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[his condition has been described rather uncommonly in association 
with hypothyroidism. In this case there were no signs of hypothyroidism. 


Ep. Note: Harris states that the fundamental disturbance in cases 
of “stippled epiphysis” is identical with that in cases of achondroplasia. 
There was a fundamental deficiency in the cartilage. Mucoid degenera- 
tion of the epiphyses is noted. 


Changes in Long Bones of Newborn Infants After Administration 
of Bismuth Preparations.—Whitridge *° gave weekly injections of 1 cc. 
of bismuth salicylate in oil to 12 nonsyphilitic women during the last 
trimester of pregnancy and by means of roentgen examination of the 
children during their first week of life was able to prove Caffey’s assump- 
tion that the changes which appear in the bones of infants of syphilitic 
mothers are produced by bismuth and not by healed syphilitic osteo- 
chondritis. 

Nine of the 12 infants showed changes, which consisted of transverse 
bands of increased density near the ends of the long bones, but apparently 
these alterations were independent of the total amount of bismuth given. 
One of these infants died on the second day of life, after a difficult breech 
delivery, and postmortem roentgen examination of the skeleton showed 
well defined bands of increased density. Autopsy revealed intracranial 
and intra-abdominal hemorrhages. Microscopic sections of the upper 
end of the tibia and of the lower end of the femur showed an excessive 
amount of calcified matrix substance which extended down into the shaft 
as a dense zone for about 1 mm. The trabeculae of calcified matrix were 
for the most part devoid of bone. There was no excess of osteoclasts, 
such as is seen in cases of lead poisoning. A chemical test for bismuth 
in portions of these bones gave negative results. 


PYOGENIC INFECTIONS OF BONES AND JOINTS 


Acute Hematogenous Osteomyelitis—McCoy and Ross" maintain 
that acute osteomyelitis can be divided into two main types, depending 
on whether the blood culture is positive or negative. The positive group 
may be subdivided according to whether there are more or fewer than 
10 bacterial colonies per cubic centimeter of blood. 

The authors found that surgical drainage is essential and is indicated 
even in the presence of severe septicemia. This drainage is best done 
by the Orr method. The rise in the mortality rate is proportional to 
the severity of the septicemia. Recovery occurred in their cases in 


10. Whitridge, J., Jr.: Changes in the Long Bones of Newborn Infants Follow- 
ing the Administration of Bismuth During Pregnancy, Am. J. Syph., Gonor. & 
Ven. Dis. 24:223-227 (March) 1940. 

ll. McCoy, R. H., and Ross, D. E.: Acute Hematogenous Osteomyelitis, 
Canad. M. A. J. 42:162-168 (Feb.) 1940. 
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which the blood showed not more than 10 colonies per cubic centimeter, 
On the other hand, only 1 patient recovered when there were more than 
10 colonies per cubic centimeter. 

The best method of administering a staphylococcic vaccine is by con- 
tinuous intravenous drip, but the authors feel that this mode of treatment 
is of little value in any case, although it tends to decrease the number of 
bacterial colonies in the blood cultures. 


Infection of Bone in Newborn.—Cass ** reports 3 cases which sup- 
port the statements of Green and of Dillehunt that osteomyelitis of the 
long bones in infants is locally relatively benign and also show that 
uncomplicated staphylococcic osteomyelitis in the newborn is associated 
with virtually no systemic disturbance. 

Advice was sought because of the swelling, as there was no pain 
unless the infected bones were moved. The patients slept and behaved 
normally and took their feedings well. Occasionally they had loose 
stools, but no serious gastrointestinal disturbances were noted. Pyrexia 
was slight in view of the suppuration present, and, accordingly, con- 
servative treatment was adopted. The babies did not lose weight or 
appear wasted at any time during treatment. Moderate anemia developed 
in all 3 of the author’s cases. In a purely staphylococcic infection there 
is no infection of the lungs, peritoneum, meninges or skin, and the prog- 
nosis, apart from the risk of deformity, is good. 

Evidently there is no urgency for operative treatment. When the 
epiphysial line is intracapsular there is a marked tendency to early 
involvement of the joint because of the rapid escape of pus through the 
cortex, but little disability or deformity results. The only permanent 
deformities in 2 of the 3 cases reported were due to erosion and short- 
ening of the articular ends of the bones and to adhesions in the joints. 
Deformities in 1 case followed incision of an abscess, and in the other 
they followed repeated aspiration of the pus. The advantage of repeated 
aspiration rather than open drainage is the avoidance of the risk of 
secondary infection of the wound. 

It is not clear from the reported cases whether the prognosis is 
equally good for osteomyelitis in infants when the infection is due to 
organisms other than the staphylococcus. 

Suppuration of Knee Joint—Maurer * divides infections of the knee 
into empyema of the joint, phlegmon of the capsule and para-articular 
or extra-articular infection. He advises treating empyema of the joint 
with rest in slight flexion in a cast, frequent needling or drainage through 


12. Cass, J. M.: Staphylococcus Aureus Infection of Long Bones in Newly 
Born, Arch. Dis. Childhood 15:55-60 (March) 1940. 


13. Maurer, G.: Die Kniegelenkeiterung, Arch. f. klin. Chir. 197:639-64/, 
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anterior and posterior incisions and washing with a phenol-camphor 
solution. For phlegmon of the capsule the joint is put at rest by a 
plaster cast which includes the ankle and hip. If drainage throug’. 
posterior and anterolateral incisions does not result in improvement, 
better drainage is obtained by opening the whole knee by a horseshoe 
incision. Occasionally, amputation is necessary to save life. In 26 
cases of phlegmon of the capsule the end results were 14 stiff knees, 
3 with slight motion; 4 amputations; 4 deaths, and 1 unknown result. 
or para-articular infections incision and drainage are usually sufficient. 


Ep. Note: The author’s terminology and apparently his treatment 
of infections about the knee joint are not in complete accord with those 
generally accepted in the United States. 

Acute Infectious Lesions of the Intervertebral Disks—Ghormley, 
Bickel and Dickson ** call attention to a destructive lesion of the inter- 
vertebral disk on an infectious basis, either primary or secondary. The 
onset is sudden and is associated with a more or less severe febrile 
reaction. This lesion has previously been recognized but is usually 
designated as osteomyelitis of the vertebrae. It presents the same 
difficulties of diagnosis in its early phases as does acute osteomyelitis of 
the vertebrae. There is a marked difference in the pathologic charac- 
teristics, course and prognosis between this lesion of the disk and acute 
osteomyelitis of the vertebrae. Abscess formation was not encountered 
in these cases. Twenty cases were observed at the Mayo Clinic. The 
average duration of the acute symptoms in the back was twenty-one and 
six-tenths weeks ; the shortest duration was six weeks, and the longest, 
two years. The roentgenogram presents the most important feature of 
these cases. In the early stages there may be thickening of the para- 


vertebral scft parts. As one follows the lesion in the roentgenograms, 
there are seen progressive thinning of the disk with osteophyte forma- 
tion at the margins of the involved vertebrae and even bony fusion of 
the adjacent vertebral bodies. 


Ep. Note: Many of these lesions are seen long after the acute 
phase. This lesion demonstrates the importance of a careful and detailed 
past history in the differential diagnosis of lesions involving the inter- 
vertebral disk. Many surgeons have seen this lesion but have designated 
it as a result of osteomyelitis. In many cases osteomyelitis of the spine 
has been diagnosed as tuberculosis until the past history has been taken 
into account. 

14. Ghormley, R. K.; Bickel, W. H., and Dickson, D. D.: Study of Acute 


Infectious Lesions of Intervertebral Disks, South. M. J. 38:347-353 (April) 
1940, 
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CHRONIC ARTHRITIS 

Foreign Body Arthritis—Key ** reports 6 cases in which a foreign 
body entered a joint and remained there for a considerable time, pro- 
ducing arthritis in the joint. Roentgenograms and case histories are 
given. He concludes that a foreign body in or near a joint cavity may 
serve to prolong and keep active a mild, low grade infection and may 
result in destruction of the joint. Even though infection is not present, 
he finds that if the foreign body is allowed to remain in or near the joint 
cavity severe progressive degenerative arthritis may result. Therefore, 
foreign bodies in or near joints should be removed early. In 1 case, in 
which a bullet entered the intervertebral disk and caused its destruction, 
fusion of the adjacent two vertebral bodies resulted and no further 
symptoms were noted. One might conclude from this single incident 
that when vertebral fusion results the foreign body need not be removed. 


Diagnosis of Neuropathic Joint Disease (Charcot Joint )—Soto-Hall 
and Haldeman ** present an analysis of 40 cases. Thirty of the patients 
were males and 10 were females. A comparison of sex incidence in this 
series with observations (by Poole) of the preponderance of male tabetic 
patients indicates an equal susceptibility in the two sexes to involvement 
of the joint once the underlying disease is present. Tabes dorsalis, 
though the most frequent underlying disease, is not the only condition 
which may lead to the development of neuroarthropathy. A similar loss 
of sensibility in the joint may occur in the presence of syringomyelia, 
injury to the spinal cord or leprosy. The joint becomes swollen and 
relaxed and the articular cartilages thinned; marginal fractures occur; 
sclerosis of subchondral bone may occur in some areas and atrophy in 
others ; loose bodies arise in the joint, and new bone formation takes 
place outside the joint cavity. Many of these features can be demon- 
strated by roentgen examination. The absence of pain is the most 
striking clinical observation. In 18 of 40 cases severe trauma was the 
initiating factor. The tendency to bilateral involvement was seen in 16 
cases in which two or more joints were affected. The positive clinical 
evidence of rigid pupils and absent knee jerks is of much greater impor- 
tance in the diagnosis of tabetic arthropathy than are the various tests 
performed on the blood and spinal fluid. Microscopic sections from 
8 joints were studied. A culture of the synovial fluid should be made 
prior to any operation on a Charcot joint, since pyogenic organisms may 
be present. 

15. Key, J. A.: Foreign Body Arthritis, Surg., Gynec. & Obst. 70:897-902 
(May) 1940. 

16. Soto-Hall, R., and Haldeman, K. O.: The Diagnosis of Neuropathic Joint 
Disease (Charcot Joint): Analysis of Forty Cases, J. A. M. A. 114:2076-2078 
(May 25) 1940. 
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Spondylitis Ankylopoietica—Buchmann,™ in a study of 200 patients 
with ankylosing spondylitis, found that most of them were youths and 
men between 18 and 25 years of age. Many had been athletes. He found 
changes in the sacroiliac joints before symptoms appeared in the back. 
These changes were a regional decalcification, a widening of the fissure 
of the joint, a blurring of the articular contour and small, round, clear 
areas. The symptoms come on at first intermittently, gradually 
localizing low in the back. With this condition there are sleeplessness, 
loss of weight, anemia, an increased sedimentation rate and, occasionally, 
fever. Iritis is observed in about 10 per cent of the patients. The author 
advises wide field roentgen therapy. 

Arthritis and Para-Arthritis Treated with Roentgen Ray—Wein- 
berg *® reports 161 cases of arthritis and para-arthritis treated with 
roentgen irradiation. The series included cases of arthritis, mainly of 
the hypertrophic variety ; cases of bursitis, in the large majority of which 
the condition was subdeltoid and subacromial, and cases of spondylitis 
involving the cervical, dorsal and lumbar portions of the spine. Some 
conditions were diagnosed as yeuritis, whereas others were labeled 
“algias,” such as metatarsalgia or neuralgia. Still others were called 
rheumatism. Pain was the predominant symptom. The most frequently 
demonstrable pathologic observation was a deposit of calcium in the 
region of the affected joint. The deposit was either.outside the joint, 
as seen in cases of bursitis, or visualizable within the joint, as in cases of 
osteoarthritis. The treatment was given directly over the involved area. 
The dose was 100 to 150 r two or three times weekly, and from three 
to twelve treatments were given. It was found that the shorter the 
duration of the symptoms the sooner the condition was alleviated and 
that the more chronic the involvement the longer the period required 
to bring about satisfactory results. The large majority of the patients 
were completely relieved of pain and remained free from symptoms. 
Several had one or more recurrences and were relieved by a repeated 
course of treatments. A few did not respond to this form of therapy. 


Ep. Note: In a recent review of the problem of rheumatism and 
arthritis, Hench and others found that opinions differ as to the value of 
roentgen therapy for chronic arthritis. It seems to be of some value in 


selected cases, particularly those in which there is periarticular inflam- 
mation, 


17. Buchmann, E.: Spondylitis ankylopoietica, Nord. med. (Norsk mag. f. 
legevidensk.) 5:12-20 (Jan. 6) 1940. 
18. Weinberg, T. B.: Arthritis and Para-Arthritis Treated with the Roentgen 


Ray: Report of One Hundred and Sixty-One Cases, Am. J. Roentgenol. 43: 
416-424 (March) 1940. 
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Treatment of Arthritis with Sulfur—Abrams and Bauer *™ have 
taken issue with the old statement that in persons with rheumatoid 
arthritis there is a sulfur deficiency. They have treated 14 patients 
with colloidal sulfur. The average dose was about 350 mg. However, 
1 patient stopped treatment after taking 160 mg. Three received 
massive doses, the largest being 2,980 mg. ‘The results are recorded 
separately under subjective, objective laboratory evidence of improve. 
ment, the final impression being gathered from an analysis of all three. 
The results closely correspond to those obtained by Freyberg, Black 
and Fromer, who, in experimental work, found that there was no funda- 
mental difference in the amount of sulfur excreted or in the manner 
in which it is excreted by arthritic and by control subjects and also 
that injected sulfur is eliminated chiefly as inorganic sulfate, there being 
no increase in the conjugation of sulfur. Analysis of the finger nails 
shows no change in the cystine content before and after sulfur medica- 
tion. Response does not vary with the amount of sulfur given. Even 
very large doses, up to 100 mg. at a time, are no more efficacious than 
smaller ones. 


Joint Analgesia—Coronedi *° reports on the treatment of stiffness 
in joints in 29 cases by local infiltration of procaine hydrochloride. The 
stiffness was due to long immobilization for fracture, trauma and espe- 
cially gonorrheal arthritis. An 8 per cent solution was used, in amounts 
of about 6 cc. The analgesia appeared in one-half hour and lasted for 
several days. The anesthetic was as effective in the periarticular tissues 
as when it was injected into the joint also. With more serious dis- 
turbances of function, repeated injections at long intervals combined 
with physical therapy gave good results in the majority of cases. The 
treatment failed in the presence of gross anatomic changes, such as 
destruction of the cartilages or bony ankylosis. 


MUSCULAR AND NEUROMUSCULAR DISORDERS 


Myositis Ossificans Traumatica.—Thorndike ** expresses the beliei 
that with true myositis ossificans signs of muscle inflammation develop 
early and that as ossification takes place the inflammation subsides, 
disappearing when the muscle function returns to normal. The patho- 
logic sequence of events is: (1) severe deep muscle contusion, accom- 
panied with the tearing of muscle fibers and capillaries and the loosening 


19. Abrams, N. R., and Bauer, W.: Treatment of Rheumatoid Arthritis with 
Sulfur: Critical Evaluation, New England J. Med. 222:541-546 (March 28) 
1940. 

20. Coronedi, L. B.: Recenti acquisizioni relative all’analgesia articolare nel 
campo della ortopedia, Arch. di ortop. 55:473-504 (Dec. 31) 1939. 

21. Thorndike, A., Jr.: Myositis Ossificans Traumatica, J. Bone & Joint Surg. 
22:315-322 (April) 1940. 
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of periosteal cells ; (2) hemorrhage, with the accompanying inflammatory 
reaction that one would expect with hematoma formation, and (3) 
hematoma absorption, in which stage ossification takes place. 

\bsorption of the ossification occurred in 9, or 36 per cent of the 
author’s series of 25 cases. In 1 case, of severe involvement, only partial 
absorption occurred in five years. Absorption depends on size and 
location of the process as well as on the individual diathesis. 

The femur was the most frequent site of involvement in the author’s 
series (51.9 per cent). 

The diagnosis is clearcut. For example, if a muscle contusion is treated 
with diathermy and in the course of four or five days after injury does not 
seem to respond properly but becomes tenderer, firmer and warmer and 
loses function daily, it may be assumed that myositis ossificans is develop- 
ing. The muscle becomes sensitive even to ordinary light massage. 
In such a case all such treatment should be stopped, and rest, heat and 
elevation should be instituted. The ossification per se does not become 
discernible by means of roentgen rays until between the sixteenth and 
the twenty-first day. Heat should be applied daily and regularly until 
normal muscle function is restored. 

Prevention of such diseases consists of (1) protection from injury ; 
(2) immediate institution of measures to control hemorrhage, i. e., 
application of cold for one hour and the use of a compression bandage 
with sponge rubber, and (3) omission of massage. 

Operation is contraindicated if the ossification is in the belly of a 
muscle or on the shaft of a bone. If it is indicated, it should not be 
done until twelve to twenty-four months after the injury. 


Ep. Note: The author’s findings correspond to those of one of the 
editors, who has had a broad experience in the treatment of athletic 
injuries. 

Muscular Atrophy and Weakness in Thyrotoxicosis—Morgan and 
Williams ** report 4 cases of marked generalized myopathies and asthenia 
developing in patients with thyrotoxicosis. Weakness was the first sign 
and appeared in the arms, hands, legs, back or throat. There were 
muscle atrophy, muscular twitchings and loss of weight. The muscle 
weakness overshadowed and usually preceded the signs of thyrotoxicosis. 
The deep reflexes were usually hyperactive or normal. Babinski’s sign 
was absent. No objective sensory disturbance or abnormality of the 
cranial nerves was noted. The writers review 4 other cases from the 
literature. The results of thyroidectomy were striking. The patients 
gained weight and strength rapidly, and in a few months 6 of them 


22. Morgan, H. J., and Williams, R. H.: Muscular Atrophy and Weakness 
n Thyrotoxicosis: Thyrotoxic Myopathy ; Exophthalmic Ophthalmoplegia, South. 
M. J. 33:261-269 (March) 1940. 
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experienced complete restoration of health without evidence of residuaj 
damage to muscle. The result in 1 case was observed too soon after 
operation to evaluate. One patient died before operation, owing to 
failure of the muscles of respiration. One showed generalized demin- 
eralization, with fracture of two vertebrae. This was the patient whose 
case was observed too early to evaluate the result. The writers add a 
case of exophthalmic ophthalmoplegia developing fourteen months after 
thyroidectomy, when the basal metabolic rate was in the minus zone. 

The writers cite the work of Askanazy, who showed areas of degen- 
eration and fatty infiltration in muscles of patients who died of hyper- 
thyroidism, and that of Dudgeon and Wiquhart, who found lesions 
characterized by the accumulation of lymphocytes in the muscles of such 
patients. The authors performed biopsies of the muscles; in 1 case the 
muscle showed a normal structure, and in another case there was some 
atrophy of muscle fibers. 

Vitamin B, for Pseudohypertrophic Muscular Dystrophy.—Antopol 
and Schotland ** report 6 cases of pseudohypertrophic muscular dys- 
trophy treated with synthetic vitamin B,. Since the vitamin is a newly 
synthesized compound, its pharmacologic action has not been sufficiently 
investigated, and its effects can be accounted for only theoretically. The 
finding of muscle atrophy in rats deficient in vitamin B, and the pro- 
duction of tremors and convulsions in rats after the administration of 
massive doses of synthetic vitamin B, indicate that this vitamin may 
have some effect on muscle action. All of the 6 children treated with 
the vitamin showed considerable improvement. One patient had a 
relapse and, despite intensive therapy, became worse. No untoward 
symptoms were observed from this form of treatment. 


Vitamin E for Muscular Dystrophies and Allied Conditions.— 
Stone ** presents a preliminary report on the use of vitamin E (wheat 
germ oil) in the diet of a number of patients with muscular dystrophy 
and muscle atrophy. The group included 13 children with muscular 
dystrophies, 1 child with muscular atrophy following anterior polio- 
myelitis and 1 patient with advanced muscular atrophy coming on after 
an attack of neuromyeloradiculitis. In 7 cases the treatment had pro- 
gressed long enough to permit definite conclusions as to results, and 
each of these is presented in some detail. The treatment consisted of 
giving about 2 cc. of wheat germ oil daily, together with an ample 
supply of vitamin B complex, and an increase in amino acid intake 
through daily feedings of gelatin. The medication is usually wel 


23. Antopol, W., and Schotland, C. E.: Use of Vitamin B. in Pseudohyper- 
trophic Muscular Dystrophy, J. A. M. A. 114:1058-1059 (March 23) 1940. 

24. Stone, S.: Treatment of Muscular Dystrophies and Allied Conditions: 
Preliminary Report on Use of Vitamin E (Wheat Germ Oil), J. A. M. A. 114: 
2187-2191 (June 1) 1940. 
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tolerated by all patients. The response to treatment is usually prompt, 
consisting in (1) improvement in appetite, (2) disappearance of pain 
on exertion, (3) greater resistance to fatigue and (4) replacement of 
rubbery muscles by normal muscle tissue. These changes were observed 
in 5 cases of muscular dystrophy. In 2 cases of muscular atrophy an 
increase in regeneration of muscle tissue became apparent. 


Ep. Note: The exact part played by vitamin E in the process of 
proteolysis and its influence on muscle metabolism have not been fully 
determined, and further clinical investigation is needed. It has been 
shown experimentally by Knowlton, Hines and Brinkhous that adult 
rats reared from birth or from weaning on a vitamin E-deficient diet 
eventually have muscular dystrophy, and it was found that subcutaneous 
injections of synthetic alpha tocopherol are effective in both the cure 
and the prevention of nutritional muscular dystrophy in rats. On the 
other hand, there is some evidence that vitamin E may be carcinogenic. 
Unna and Antopol found that doses of not more than 1 Gm. per Kg. 
of body weight vitamin B, produced tonic convulsions in rats and that 
the lethal dose produced death in thirty-six to seventy-two hours. 
Accordingly, it is evident that these substances should be used with 
caution and that additional experimental work is needed. 


Paralysis of the Serratus Magnus Muscle-—Overpeck and Ghormley *° 
report a group of cases of paralysis of the serratus magnus muscle. 
The most prominent symptom of isolated paralysis of the long thoracic 
nerve and the serratus magnus muscle is pain. Trauma to muscle pro- 
duces a more severe type of pain than that associated with involvement 
of the nerve only. The second most common symptom is fatigue on 
elevating the arm or inability to elevate the arm fully. A third symp- 
tom is abnormal prominence of the scapula. The principal clinical 
observations are weakness of pushing power of the affected shoulder and 
weakness of abducting power above the horizontal plane. Winging 
of the scapula is always present when the arm is fully abducted or is 
elevated anteriorly. Trauma was the chief causative agent in 23 of the 
28 cases studied. Trauma was classified into three types: (1) acute, 
(2) recurrent irritative and (3) contributive. In 15 of the 28 cases it 
was of type 1. In 1 case the paralysis occurred after the patient made 
a vigorous swing at a punching bag and missed it. A horse kicked 1 
patient in the axilla. Under type 2 there were 7 cases. In 1 instance 
the lesion resulted after the patient, a carpenter, had carried boards on 
his shoulder over a period of three years. In 1 case the trauma was 
classified as type 3. In the history of the patient there was a definite 


25. Overpeck, D. O., and G'ormley, R. K.: Paralysis of Serratus Magnus 


Muscle Caused by Lesions of Li x Thoracic Nerve, J. A. M. A. 114:1994-1996 
(May 18) 1940, 
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relation of trauma to strenuous work and exposure to bad weather. 
Another causative agent was infection. Both operative and conservative 
forms of treatment are discussed. Physical therapy and support of the 
extremity are the most universally successful methods, and the prog- 
nosis for restoration of function is good in the majority of instances, 


Ep. Note: A similar case, observed by one of the editors, was that 
of a patient who had had no pain and who accidentally discovered the 
condition. There was no history of trauma other than the excessive 
driving of an automobile with the affected arm elevated on the window 
sill. There was no history of infection, with the exception of a “severe 
cold” which the patient had contracted a few weeks before the deformity 
was noted. . 

FRACTURES AND DISLOCATIONS 


Colles’ Fracture.—Mayer ** points out that various recent reports 
of end results of Colles’ fracture indicate that 15 per cent to 20 per cent 
are imperfect. 

He considers that this is largely due to failure to recognize that part 
of the displacement present is commonly a supination twist of the lower 
fragment on the upper and consequent failure to splint the limb in such 
a way that pronation of the lower fragments is maintained. The author 
effects this by means of a skin-tight plaster carried above the elbows. 

Experimental fractures were carried out on dissecting room subjects 
to demonstrate the mechanism causing this supination displacement. 


Fractures of the Tarsal Scaphoid Bone.—Lance*' states that the 
scaphoid bone represents the true center of movement of the foot. It 
transmits pressure from the leg and the posterior part of the foot to 
the cuneiform metatarsal region and gives elasticity to the gait. The 
astragalus exerts its maximum pressure on the center of the scaphoid 
bone, which is also its weakest portion. A fracture of the scaphoid is 
usually caused by a fall from a height, the distal end of the foot 
being struck on the ground. It is rarely due to a twist of the foot with- 
out a fall. The bone is most commonly broken into two or three 
fragments. The displacement of the fragments is determined by the 
displacement of the astragalus and by the resistance of the astragalo- 
scaphoid and the scaphocuneiform ligaments. Most frequently the 
scaphocuneiform ligaments hold and the head of the astragalus crushes 
the scaphoid fragments forward and laterally. The articular facets o! 
the fragments lose contact with the astragalus but maintain their contact 
with the cuneiform ligaments. Partial midtarsal dislocation results. 
If the scaphocuneiform ligaments rupture, the superior fragment 1s 
expelled toward the skin, simulating a dislocation of the scaphoid bone. 


26. Mayer, J. H.: Colles’s Fracture, Brit. J. Surg. 27:629-642 (April) 1940. 
27. Lance, P.: Le traitement des fractures du scaphoide tarsien, J. de chir. 
§4:625-642 (Dec.) 1939. 
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Untreated fractures of the scaphoid bone result in painful valgus and 
partially ankylosed flat foot. The head of the astragalus, no longer 
maintained by the scaphoid, sags downward and inward. Mechanical 
arthritis develops in Chopart’s joint. Loss of mobility results in mid- 
tarsal. in the subastragular and even in the anterior joints of the foot. 

In regard to treatment, fractures without displacement may be placed 
in a plaster cast in a little varus, with a well molded arch, for three weeks. 
If there is displacement of the fragments, the foot is flexed and abducted 
to open the scaphoid space, and the fragments are molded into place. 
The foot is then placed in the varus position in plaster for six weeks. 
It is often difficult to reduce the fracture or to maintain reduction by 
this method; subluxation of the head of the astragalus may persist. 
Surgical treatment should be employed only after failure of the afore- 
mentioned procedure. In a few cases the bone can be replaced surgically, 
but it is difficult to do this, and it is also hard to hold the reduc- 
tion. Hence, one of the fragments or the entire bone is usually removed, 
with or without astragalocuneiform fusion. One fragment should be 
removed only if the remaining fragment is large enough to insure 
astragalar stability. Complete scaphoidectomy is not a good procedure 
because of subsequent varus deformity and instability of the foot. Resec- 
tion of the bone followed by astragalocuneiform arthrodesis or complete 
midtarsal fusion is a worth while operation. Occasionally, subastragalar 
fusion is indica-ed. 


Compound fractures ——Heyl ** discusses the treatment and results 
of compound frac-ures of the long bones observed in 128 patients during 
a twelve year petiod at the Beekman Street Hospital in New York. 
Traction was usua ly applied to the injured extremity before the patient 
reached the hospital, and it was kept applied until the fracture could 
be more adequately treated. The immediate treatment on admission 
consisted in the administration of tetanus antitoxin and the application 
of a tourniquet if bleeding from the wound was severe. The tourniquet 
was loosened every twenty minutes but reapplied. The usual treatment 
for shock, if this was present or seemed likely to supervene, was given. 
The patient’s general condition and the possibility of complicating 
injuries were carefully considered. 


Débridement of the wound was delayed until the surgeon felt that 
the patient’s condition was satisfactory. The delay at times was as long 
as twelve hours, and during this period the tourniquet was left in place. 

The “clean-up” and débridement are described in detail. The author 
is strongly opposed to closure of the wound and is definitely against 
leaving suture and other foreign material within it. If infection seemed 


28. Heyl, J. H.: The Treatment of Compound Fractures of the Long Bones, 
\nn. Surg. 111:470-490 (March) 1940. 
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likely, Dakin tubes were introduced at the time of the débridement. 
If débridement was not performed within six hours of the injury, it 
was usually omitted. 

There were 26 deaths, 13 occurring within the first thirty-six hours 
after admission. Sixteen patients were subjected to amputations. Infec- 
tion occurred in 48 per cent of the cases in which a lower extremity was 
involved and in 41 per cent of those in which an upper extremity was 
involved. The Orr treatment was advocated in cases in which an infec- 
tion developed. 

Ep. Norte: The author does not discuss prophylactic doses of anti- 
toxin for gas gangrene or the use of roentgen therapy for this condition. 

The use of hemostats (where possible) or of a compression bandage 
would seem to be less detrimental than the prolonged use of a tourniquet 
proximal to tissues which are already partially devitalized. The use 
of the tourniquet may be a factor in prolonging the shock. 

In most cases which are not complicated by extensive injury else- 
where the shock is readily and quickly relieved by traction on the 
extremity and by the other methods by which it is combated. It will 
often be found beneficial to proceed with the débridement as soon as the 
patient has begun to respond. 

Contrary to the findings of the author, there are clinics where early, 
thorough débridement and closure of the wound are usually performed 
and are associated with virtually no infections and a relatively low 
mortality rate. 

Some surgeons have found the use of vitallium plates combined 
with the Orr method of treating infected wounds to be entirely satis- 
factory. 

The use of drains in cases of peritoneal abscesses is hardly com- 
parable to their use for compound fractures, as was suggested by the 
author. 


Treatment of War Fractures.—Soulié and Linares ** applied the 
method of treatment known as “late closed healing” to 389 wounded 
soldiers at a temporary hospital. The majority had large wounds with 
compound fractures and with foci of osteomyelitis. Some were very 
toxic old fractures with suppuration of long duration. The treatment, 
in brief, consisted of: débridement and saucerization of the wound; 
extraction of foreign bodies and detached pieces of bone; reduction of 
the fracture, and application of a plaster cast without dressings, padding 
or windows. The authors feel very strongly that complete rest will 
heal wounds, while daily dressings will infect them. Attempts at chem- 
ical sterilization of wounds are futile. A distinction is drawn between 


29. Soulié, J., and Linares, C.: La cure occlusive dans le traitement des 
fractures de guerre, J. de chir. 55:22-37 (Jan.) 1940. 
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the treatment of fresh wounds in civil practice and in we’ practice. 
In civil practice a fresh wound which can be débrided within che first 
six hours should usually be closed, while a war wound even in this 
early period, after débridement and saucerization should be left largely 
open. The plaster cast should be applied directly to the skin and to 
the wound without dressing or padding. This permits drainage to occur 
between the inner surface of the plaster and the skin, and the exudation 
is partly absorbed. Contraindications to this treatment are: (1) vascular 
lesions; (2) gas gangrene; (3) conditions in which complete excision 
of contaminated tissue cannot be done and the wound cannot be saucer- 
ized, and (4) fractures requiring continuous extension. ‘a the presence 
of any of these conditions the wounds are usually left completely bare. 


Ep. Note: Compound fractures are being treated by Orr’s method 
in many clinics. Some orthopedists maintain that fixing the fragments 
with a vitallium plate before application of a cast is beneficial rather 
than detrimental. We do not see the advantage of application of the 
cast to the wound without dressings. 


Old Ununited Intracapsular Fractures of the Neck of the Femur.— 
Compere and Lee *° review the historical development of the present 
method of treating ununited fractures of the neck of the femur. Clearly 
drawn descriptive sketches depict each procedure. These include: 
1. The methods of Whitman, Colonna, Albee and Campbell, who remove 
the femoral head. 2. The methods of Brackett and the high and low 
osteotomies of Schanz, both of whom leave the femoral head in place. 
3. The methods of Albee, Campbell and Henderson, in which a bone 
graft plus plaster cast fixation is used; the method of Ellis Jones, which 
is similar to that just described except that he takes his bone graft 
from the greater trochanter ; the method of Dickson, in which bone chips 
plus a Smith-Petersen nail are utilized, and, finally, the authors’ method, 
which consists of placing two bone grafts in the neck of the femur 
with threaded wire fixation. 

During the years 1934 to 1936 two tibial bone grafts were used 
successfully in 3 cases, but painful, limited motion of the knee resulted 
because plaster spicas had been used. Recently, to lessen the period 
of hospitalization and the dangers of immobilization, threaded 18-8 
stainless steel wires, gage 0.080, with 56 threads to the inch, were used 
effectively to obtain immobilization and union. 

Their technic is as follows: With the patient under general anes- 
thesia, traction is applied on the operating fracture table. A modified 
Smith-Petersen approach is used. After the fracture line has been 
exposed, traction is increased until a valgus position between the neck 


30. Compere, E. L., and Lee, J.: Restoration of Physiological and Anatomical 


Function in Old Ununited Intrascapular Fractures, J. Bone & Joint Surg. 22: 
261-277 (April) 1940. 
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of the femur and the shaft is obtained. Fibrous union was disturbed 
only to obtain alinement of the fragments and approximation of the frac- 
ture surfaces. Two drill holes % inch (1.2 cm.) in diameter are made 
through the greater trochanter, through the femoral neck and across the 
fracture site into the head of the femur. Into each of these a tibial bone 
graft is driven. Three or more threaded wires are drilled in as described 
by Moore. 

The authors found that the wires removed nine months to two years 
afterward were still holding and had to be unscrewed. Seven cases are 
reported, including 1 of failure resulting from a technical error. Under 
this method the period of hospitalization was reduced to an average oj 
only twenty-four days. The patients were in wheel chairs in about 
a week and ambulatory with crutches in two to three weeks. Weight 
bearing is not permitted for five months or longer, but early active and 
passive exercises are encouraged. 

Excellent illustrations, specimen photographs and roentgenograms 
accompany the text. A table summarizing the results of all the cases 
reported speaks for itself in favor of this method of treating these 
difficult fractures. 


Treatment of Sprains and Dislocations of the Knee.—Leriche*' 
expresses the belief that the characteristic clinical picture of sprain 
(edema, local heat, pain and loss of function) arises from functional 
circulatory phenomena. This picture can and often does exist without 
macroscopic lesions. Ligamentous rupture and bony lesions are com- 
plementary states aggravating the prognosis but not essentially changing 
the symptoms. Differentiation of these lesions is made by immediate 
infiltration of procaine hydrochloride, followed by careful palpation and 
testing of abnormal motion with, finally, roentgen examination. In 
regard to treatment, if there is no rupture of the ligaments the region 
of sprain is infiltrated with procaine hydrochloride, and the patient 
resumes walking immediately. A second injection is given the following 
day if necessary. If the ligaments are torn, immobilization (in the case 
of an ankle) is carried out for fifteen days. If a bony fragment is 
avulsed, a small incision is made and the fragment is either removed 
or fastened in place. 


In case of sprains of the knee there exists a pure sprain without 
a bony or a ligamentous lesion, which is merely the vasomotor transla- 
tion of sudden excitation of the sensitive ligamentous endings. Local 
infiltration of procaine hydrochloride will cure this type of sprain within 
forty-eight hours. The author concludes, from surgical exploration of 


31. Leriche, R.: De l’entorse et de la luxation du genou; question de définition 
et de thérapeutique d’aprés trente-neuf opérations, J. de chir. 54:593-603 (Dec.) 
1939. 
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a good many knees, that true rupture of the internal lateral ligament 
is rare. The ordinary type of severe sprain usually results in partial 
avulsion of the tibial spine or rupture of the crucial ligaments. 

The injected procaine hydrochloride does not act purely as a local 
anesthetic for the ligaments but acts on the vasomotor system. The 
procaine hydrochloride should be free of epinephrine. 


Ep. Note: It is difficult to evaluate the severity of the lesions about 
which Leriche writes, and, accordingly, this treatment should be applied 
with the utmost caution. One may assume that the bony fragment is 
from the external malleolus or a chip from the scaphoid bone. It is 
rarely necessary to remove either of these fragments if they are small. 
One may treat by strapping similar to that used in the treatment of 
sprains. 

OSSEOUS CHANGES IN CERTAIN DISEASES 

Hodgkin’s Disease.-—Goldman ** analyzes 212 cases of Hodgkin’s 
disease. The disease shows a preponderance among men between 20 
and 40 years of age. ‘There are no demonstrable predisposing factors 
in any case. In 79 per cent of the series enlargement of the lymph 
nodes was the first abnormality drawing attention of the patient to his 
condition. Unilateral lymphadenopathy was more common than sym- 
metric involvement in the early stages. Discharging sinuses occurred 
in 7 cases, possibly indicative of concomitant tuberculosis. Splenomegaly 
was infrequent in the early stages, but its incidence was almost 100 
per cent in postmortem studies. In no instance was there enlargement 
of mediastinal nodes without palpable cervical, supraclavicular or axillary 
adenopathy. Roentgen examination of the mediastinum revealed nothing 
characteristic. In 19 cases the parenchyma of the lung was involved. 
The skin was involved in 38 per cent (80 cases). The osseous system, 
in which the orthopedist is mostly interested, showed roentgen changes 
in only 6.6 per cent of the cases. Roentgenograms of the skeleton were 
taken only when pain or deformity warranted it. The most frequent 
areas of involvement were, in the order named, the vertebral column, 
the pelvis, the ribs, the upper ends of the femurs and the sternum. 
Less frequently the ends of the humeri and other long bones and the 
skull were involved. There was no characteristic roentgen picture of 
these foci. They were most frequently osteolytic, closely resembling 
metastatic carcinoma. Less frequently osteoblastic changes were found. 
The osseous lesions of Hodgkin’s disease are less painful and more 
radiosensitive than metastatic carcinoma. Two cases of Hodgkin’s dis- 
ease have been reported in which there were lesions of bone marrow 
without apparent involvement of the lymph nodes. 

32. Goldman, L. B.: Hodgkin’s Disease: Analysis of Two Hundred and 
Twelve Cases, J. A. M. A. 114:1611-1616 (April 27) 1940. 
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Ep. Note: Geschickter and Copeland found that the bone marrow is 
more frequently involved in Hodgkin’s disease than is usually suspected. 
According to autopsy reports, the bones may be involved in 40 per cent 
of the cases. Roentgenograms taken periodically revealed that it was 
only after a considerable time had elapsed that changes in the density 
of the bone were noted. The lesion may appear osteoplastic or osteolytic, 
and in the long bones it usually makes its appearance near the proximal 
end. Later the entire long bone may be involved. Apparently the 
vertebral bodies are the bones most frequently affected. 


NEOPLASMS 


NXanthoma of Tendon Sheaths and Synovial Membranes.—Galloway 
and his associates ** report 70 cases of xanthoma of the tendon sheaths 
treated at the Mayo Clinic. In addition, they have made a compre- 
hensive review of the literature, in which were reported the cases of 
317 patients with 327 tumors. The cases are divided according to the 
patients’ age, size of the tumor, sex, duration, etc. 

The authors are convinced that the primary factor in the production 
of this tumor is a preexisting alteration in lipoid metabolism in which 
there is either a marked disturbance in the absolute values for blood 
lipoids or, even more important, a disturbance in the ratio of the various 
constituents, chiefly that of cholesterol to cholesterol esters. Given this 
setup plus the secondary factor, which is trauma or an infection at the 
site of the lesion, a xanthoma results. When the secondary factor enters 
the picture, minute hemorrhages occur within the tissue. Lipoids and 
pigment are deposited by way of the circulation, and then a secondary 
response of the tissue occurs in which certain endothelium-like cells, 
foam cells, foreign body giant cells and adult connective tissue make 
their appearance. The rapidity of growth varies with the amount of 
hemorrhage and the subsequent release of pigment. As the condition 
progresses, vascularity increases; more hemorrhage occurs, and a 
“vicious circle” is established. Likewise, repeated traumas will increase 
the rate of growth. 

The authors state the belief that the tumor is benign and have failed 
to find any evidence of metastases. 

Given a patient about 40 years of age with a painless, slow grow- 
ing, firm, rounded, subcutaneous mass located on or associated with a 
tendon, usually a flexor of the finger, plus a history of previous trauma 
and an altered lipoid metabolism, a diagnosis of xanthoma is likely. In 
the knee the symptoms are those of a derangement. In cases in which 


33. Galloway, J. D. B.; Broders, A. C., and Ghormley, R. K.: Xanthoma of 
* Tendon Sheaths and Synovial Membranes: Clinical and Pathologic Study, Arch. 
Surg. 40:485-538 (March) 1940. 
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aspiration can be done, a high cholesterol content of the aspirated fluid 
is positive evidence of the presence of a xanthoma. 

Differential diagnosis is made by biopsy. The treatment is complete 
surgical removal. 

Ep. Note: These are the tumors most often associated with the 
synovial membrane. It has been established that no coincidence of 
articular xanthoma with systemic forms of xanthomatosis exists. 


SPINE 


Pathology of the Intervertebral Disk—Saunders and Inman ** have 
given a complete review of the anatomy, physiology and pathology of 
the intervertebral disk. They state that in cases of juvenile kyphosis the 
degeneration of the disk commences early and is well established by the 
second decade. In “chip fractures” of the vertebral body there is trauma 
to the cartilage plate, and such fractures are often followed by collapse 
and thinning of the disk. 

They state the belief that the osteophytes which form with certain 
types of arthritis of the spine occur “in the superadded tissue which is 
developed as a repair mechanism in response to the increasing strain 
thrown on the peripheral junction by the progressive collapse of the 
disk and the development of shearing forces set up in the lateral dis- 
placements of the vertebral segments as in the scoliosis of arthritis 
deformans.” 

It is said that posterior displacements of the disk tissue are formed 
with greatest frequency in the spinal columns of elderly persons. The 
authors express the belief that the nodules seen in the spinal canal at 
operation may be either herniations of the nuclei pulposi or protrusions 
of intervertebral disks. They state that in a great majority of instances 
posterior herniations are evidences of general disk degeneration. 

In adolescent kyphosis “in the vast majority of cases sizable hernia- 
tions of the nuclear material into the spongiosa are indicated by sclerosis 
of the adjacent bones.” In senile kyphosis the essential pathologic 
process is pressure necrosis of the anterior portion of the inter- 
vertebral disk. 

In spondylosis deformans there is a generalized disk degeneration. 
There is a dissolution with loss of substance in the nucleus pulposus, fol- 
lowed by relaxation and protrusion of the annulus about the periphery, 
which leads to a lateral shifting of the vertebral bodies with the strain 
on the ligamentous structures. There is formation of osteophytes. These 
osteophytes appear earliest in those areas of the spinal column which 
are subjected to the greatest amount of motion. 


34. Saunders, J. B. deC. M., and Inman, V. T.: Pathology of Intervertebral 
Disk, Arch. Surg. 40:389-416 (March) 1940. 
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HAND 


Luxation of Extensor Tendons in the Hand.—Straus * contributes 
1 case of luxation of an extensor tendon of the hand and discusses 13 
cases collected from the literature. He classifies them after Maydl as 
due to pathologic softening of the structures in the vicinity of the meta- 
carpophalangeal joint and to trauma. The traumatic group may be 
further divided into those in which the dislocation is caused by a direct 
blow on the metacarpophalangeal joint and those due to indirect violence 
caused by contracture of the extensor tendon against resistance or by 
external force causing flexion of the finger against muscular resistance. 
It seems that the dislocation always occurs at the metacarpophalangeal 
joint, and the displacement was toward the ulnar side in all but 1 of the 
cases studied. The middle finger was involved in 10 cases and the index 
finger in 3. 

The patients give a history of trauma, which may be trivial or severe, 
and the trauma is followed by disability and swelling on the dorsum of 
the hand. The swelling and the acute pain disappear within a few days, 
but impairment of extension persists. In cases of longer involvement, 
with the fingers in extension the hand may appear normal, but as flexion 
of the proximal phalanx approaches 45 degrees a jerk in the movement 
is observed and the finger jumps into a position of ulnar deviation. 
Flexion can then be completed with the finger in ulnar deviation. With 
extension the movement is locked or impeded at 45 degrees, and fre- 
quently assistance is required to straighten the finger beyond this point. 
Again there is a visible jump as the extensor tendon slips back onto the 
head of the metacarpal bone. A similar disability is seen in cases of 
“trigger finger” or “spring finger.” 

A good functional and anatomic result is obtained by operative 
repair, in,which a retention sling is fashioned from the fibrous tissue 
just proximal to the metacarpal head and associated lacerations of tendon 
and capsule are sutured. 

FOOT 

Cavus Feet —Thirty-three of 200 patients operated on who responded 
to a request for examination form the basis for the report of Brewster 
and Larson.** Poliomyelitis was the etiologic factor in 24 of these cases, 
spina bifida in 3, idiopathies in 3, Friedreich’s ataxia in 1, clubfoot in | 
and arachnodactylia in 10. Twenty patients were females, and 13, males. 
The cases were divided into three groups, according to the type of 
operation performed. In group 1 this was plantar fasciotomy, etc.; in 


35. Straus, F. H.: Luxation of Extensor Tendons in Hand, Ann. Surg. 
111:135-140 (Jan.) 1940. 

36. Brewster, A. H., and Larson, C. B.: Cavus Feet, J. Bone & Joint Surg. 
22: 361-368 (April) 1940. 
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croup 2, triple arthrodesis, and in group 3, triple arthrodesis plus 
transplantation of the extensor tendons to the metatarsal necks. The 
best results were obtained in the 9 cases in which the group 3 procedure 
was carried out. 

A modified type of triple arthrodesis is described. The astragalus 
is reshaped in order to elevate the forefoot and flatten the long arch; 
the os calcis is set back to increase leverage of the achilles tendon, and 
the foot is shortened to relax the tightness of the plantar fascia and 
lessen the “cock-up” position of the toes. 


Ep. Note: Cole emphasizes that true clawfoot is a symptom and not 
an entity. He feels that a so-called anterior tarsal wedge osteotomy 
which does not destroy the talonavicular or the calcaneocuboid joints 
gives satisfactory results. He states that if a wedge of bone which 
destroys the midtarsal joint is to be removed a complete triple arthrodesis 
should be performed at the same time. When he transplants the extensor 
tendons, he inserts them proximally into the cuneiform bones rather 
than into the metatarsal heads or necks. 


Metatarsalgia.—Betts ** discusses the history, etiology, symptoms 
and treatment of metatarsalgia. Of 10 patients operated on by himself 
and 9 operated on by his colleagues, each had a neuroma. In each case 
the fourth digital plantar nerve was involved. The author states the 
belief that the neuroma is the result of the anatomic formation and loca- 
tion of the nerve. It is formed by the internal plantar nerve and a 
communicating branch from the external plantar nerve, each coming 
from opposite sides of the belly of the flexor brevis muscle and crossing 
it obliquely before uniting. Two or three centimeters distal to this it 
divides to pass to adjacent sides of the third and fourth toes. As a result 
it is thicker than other digital nerves, and the thicker part lies on the 
transverse ligament. The flexor brevis muscle contracts, fixing its 
origin, and the dorsiflexion of the toes in walking stretches the nerve 
around the unyielding transverse ligament. 

The pain, numbness and tingling which follow attacks are frequently 
diffuse. There is dulness of sensation on adjacent sides of the third and 
fourth toes. Deep pressure over the neuroma produces no acute pain, 
and only slight tenderness is present. Manipulation of the foot and 
toes gives negative results. Vascular and trophic changes are occa- 
sionally present. The foot is not flat or weak but is usually fairly well 
shaped, with frequently a slight clawing. 

Satisfactory results were obtained from a plantar neurectomy through 
a longitudinal incision between the fourth and the third metatarsal head. 


Sled 
4 


_. Betts, L. O.: Morton’s Metatarsalgia: Neuritis of the Fourth Digital 
Nerve, M. J. Australia 1:514-515 (April 13) 1940. 
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ORTHOPEDIC OPERATIONS 

Osteoclasis for Supination Deformities—Blount ** discusses the 
supination deformities of the forearm which not infrequently follow 
poliomyelitis or flaccid paralysis (the forearm type of brachial palsy) at 
birth. The persistent supination renders ineffective an otherwise useful 
hand and is cosmetically objectionable. 

Roentgenograms of the forearm of a patient with this deformity 
showed bowing of the bones and a degree of osteoporosis usually seen 
after prolonged fixation in plaster of paris. This rarefaction suggested 
to the writer the possible value of osteoclasis in correcting the deformity. 
The author reports the end results in 9 cases in which fracture of both 
bones of the forearm in the middle third was easily accomplished over a 
padded wedge. In 1 case it was necessary to use the Thomas wrench 
in addition to the padded wedge. 

In these 9 cases, 5 good results and 4 fair or poor results were 
obtained. It is noteworthy that it was in the earlier cases that the least 
satisfactory results were obtained. It was found that there is usually a 
rapid loss of part of the correction and that gradual partial recurrence 
of the deformity takes place. Accordingly, all possible pronation up to 
90 degrees should be maintained in plaster for four to six weeks. Fre- 
quently an increase rather than a diminution of the range of motion is 
obtained, and this motion is through a more useful arc. 


Shelf Operation for Congenital Dislocation of the Hip—West® 
prefers to term the shelf operation “acetabulum reconstruction” and 
discusses his method of treating congenital dislocation of the hip at the 
different age periods, apart from the “ideal abduction treatment during 
the first twelve months of life.” 


He feels that the type of treatment to be followed is more or less 
dependent on the age of the patient at the time of starting treatment. 
Accordingly, he divides the patients into four age groups. For the first, 
between 1 and 3 years of age, he performs a closed reduction and follows 
this with the usual immobilization in plaster of paris for about nine 
months. At the end of this period roentgenograms are made to deter- 
mine whether the upper lip of the acetabulum is developing. If it is 
developing nothing more need be done, but if there is no sign of a lip he 
immediately performs a “shelf operation.” 

Treatment of patients between 3 and 5 years of age requires con- 
siderable judgment on the part of the surgeon. When he finds that there 
is no sign of the development of an upper acetabular lip but, instead, a 


38. Blount, W. P.: Osteoclasis for Supination Deformities in Children, J. Bone 
& Joint Surg. 32:300-314 (April) 1940. 

39. West, E. F.: Shelf Operation for Congenital Dislocation of Hip, M. J. 
Australia 1:513-514 (April 13) 1940. 
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eroove in this location, he proceeds with his reconstruction operation. 
For unilateral dislocations, when the acetabulum shows “fair” develop- 
ment and there are signs of the formation of an upper lip he first tries 
a closed reduction. Then, after the patient has remained in plaster for 
six months with the femoral head in position, if the upper lip shows 
signs of developing the result will be satisfactory. For bilateral dis- 
locations he usually operates immediately because of the tendency for 
one hip to remain in place and the other to redislocate because of 
acetabular inadequacy. 

He states the opinion that attempts at closed reduction of the hip 
in children between 5 and 8 years of age may result in damage to the 
upper femoral epiphysis or in the later development of absorptive 
arthritis from excessive pressure of the head against the acetabulum. 
Accordingly, he feels that it is better to pull the head down so that it is 
opposite the acetabulum, either by weight extension or by Anderson’s 
well leg traction, and then to perform a reconstructive operation. 

He has found that a closed reduction is usually impossible after the 
patient has reached his eighth year, and in cases in which the femoral 
head is in an anterior position no treatment is required, because function 
is satisfactory. Treatment with the head in the posterior position at 
this and later stages is not discussed except as regards the question of 
formation of a shelf at the site of the deformity. He is not in favor of 
the latter procedure, because he feels that it does nothing to correct the 
length of the extremity or the lordosis, and the results do not appear 
to make the operation worth while. 

He prefers the term “acetabular reconstruction” because he feels that 
one should aim at turning down the upper, flattened-out portion of the 
acetabulum, which is covered by cartilage, and at reconstruction of the 
normal hemispheric shape of the acetabulum. The portion turned down 
is fixed with a graft from the iliac crest and fastened with two bone 
pegs. He uses traction to the extremity before and during the operation. 
He avoids opening the capsule unless it is necessary to clear away fibrous 
or fatty tissue. Postoperative care is first on a Jones abduction frame, 
with the traction maintained. After ten days the child is placed in well 
leg traction. The traction is removed after six to eight weeks, and a hip 
spica is applied for an additional six weeks. Then (after three months) 
the child is permitted to move the extremity in bed for four weeks before 
attempting to walk. 


Ep. Note: The author’s statement regarding cases in which the 
iemoral head is in an anterior position may arouse considerable con- 
troversy. McCarroll and Crego maintain that there are primary anterior 
congenital dislocations of the hip and have reported their experiences 





198 ARCHIVES OF SURGERY 


with 10 cases. They feel that this type is responsible for some of the 
unsatisfactory results obtained in treating congenital dislocation of 
the hip. 


Femoral Osteotomy for Diseases of the Hip Joint—King * feels that 
the mechanical or weight-shifting osteotomies of Lorenz and the later 
modifications by Schanz are among the most gratifying operations in 
orthopedic surgery because they can be relied on to insure a stable 
and painless hip. Their disadvantages are three to four months’ 
immobilization, with the associated weakening of the patient, and the 
fact that they are dangerous procedures to perform on elderly persons. 
He avoids stiffness of the hip, however, by traction on and abduction 
of the extremity. 

He discusses his technic and results in 52 cases of disease of the hip 
treated in this manner. Twenty-six of the patients were operated on 
for intractable pain caused by osteoarthritis of the hip. In none of this 
group did the operation fail to relieve pain. He does not recommend 
this operation for recent fractures of the femoral neck, but he obtained 
satisfactory results with 12 young and middle-aged adults for whom the 
Smith-Petersen nail had failed or union had occurred with crippling 
osteoarthritic degeneration of the joint. For such patients osteotomy 
is useless if there is a fixed deformity, such as compensatory spinal 
curvatures or a stiff knee. In many “late cases” of “slipped epiphysis” 
(adolescent coxa vara), he feels that there is a definite advantage in 
performing an osteotomy rather than the dangerous intra-articular opera- 
tion, because the late functional results are excellent and the anatomic 
reconstruction is surprisingly good. The operative technic which he used 
for 7 of these patients is given in detail. The Lorenz osteotomy can 
reasonably be performed after a “blind arthrodesis” (tibial graft through 
the trochanter into the ilium away from the diseased area) on adults 
who, despite improvement following conservative treatment, still have 
a long-standing, uncured disease and on children after two or three years 
of treatment if the disease is not cured and is causing an adduction 
deformity. Finally, he has done this operation in 2 cases of dislocated 
hips. In 1 of these the dislocation followed old septic arthritis, and in 
the other it resulted from trauma and had redislocated. In the second 
case it was complicated by osteoarthritis. Good results were obtained 
in both cases. 


Ep. Note: During the last ten years McMurray has performed 
oblique osteotomy on 42 patients with osteoarthritis of the hip joint 
After division of the femur, he places the sharp end of the shaft inward 
directly under the cctyloid ligament of the acetabulum. This transfers 


40. King, T.: The Value of Femoral Osteotomy for Diseases and Injuries of 
the Hip Joint, M. J. Australia 1:253-268 (Feb. 24) 1940. 
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some of the body weight directly through the pelvis to the shaft of the 
femur. In addition, it rotates the head of the femur so that a new 
portion of the articular surface takes the remaining weight. This results 
in a painless hip and a retention of 50 per cent of motion. McMurray 
finds that the procedure may be performed in ten to fifteen minutes and 


that this is of importance in the case of elderly patients. 


RESEARCH 


Autogenous Rib Cartilage Grafts to Repair Surface Defects in Dog 
Joints —Young *' cites the work of Shands, Key, Bennett and Bauer to 
show that experimental wounds in cartilage heal but do so imperfectly. 
Young undertook experiments to determine whether autogenous cos- 
tal cartilage grafts would promote better healing in traumatic articular 
cartilage defects. He used dogs in his experiments, grafting costal carti- 
lage to defects in the superior patellar groove between the nonweight- 
bearing superior extensions of the patellar condyles. The defects were 
made down to subchondral bone. He gathers from his experiments 
that “rib cartilage grafts placed in parallel on the denuded joint surface 
healed together by cartilaginous union; whereas articular cartilage and 
rib cartilage always united by fibrous tissue. Gross and microscopic 
studies show that these grafts healed in place by fibrous tissue con- 
nections and remained viable for as long as a year. At eighteen months 
there was partial replacement of the graft by osteoid tissue which could 
probably be explained on a technical basis.” 

Bone Marrow in Bone Regeneration.—Levander ** experimented 
with adult and young rabbits to determine the bone-regenerating activity 
of bone marrow. In adult rabbits the bone marrow from the marrow 
cavity of the radius and ulna was placed subcutaneously. In 5 of 12 
animals bone formation was observed in periods varying from fourteen 
to fifty-eight days. There was no formation of cartilage. In 9 young 
rabbits similar experiments were performed. Microscopic examination 
was made of the grafted area two to eleven days after transplantation 
of the marrow. The author found that the transplanted marrow died in 
each case. Bone formation arose from the mesenchymal tissue formed 
around the graft. Bone formation was observed early (within six days). 
It was concluded that the marrow stimulated bone formation through 
some inherent substance which influenced the nonspecific mesenchymal 
tissue. A review of the literature on bone formation is given. 


41. Young, F.: Use of Autogenous Rib Cartilage Grafts to Repair Surface 
Defects in Dog Joints, Surgery 7:254-263 (Feb.) 1940. 

42. Levander, G.: Experimental Study of Role of Bone Marrow in New Bone 
Regeneration, Acta chir. Scandinav. 83:545-560, 1940. 
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Ep. Note: It would be interesting to know the author’s technic for 
removal of the bone marrow and whether traces of endosteum were taken 
with the material for implantation. 


Calcium and Phosphorus Metabolism in Osteomalacia.—Liu and his 
associates,*® because it has been suspected that infants of osteomalacic 
mothers might show disturbed calcium and phosphorus metabolism, have 
observed 4 nursing mothers, studying the calcium, phosphorus and 
nitrogen metabolism of the mother and the child simultaneously. During 
their investigation all material excreted was carefully analyzed and cor- 
related with the intake. Their observations are divided into four groups. 
In the first group of cases the mother had healing osteomalacia with 
good retention of calcium and an abundant store of vitamin D during 
gestation, and the infant was born normal. During lactation the mother 
maintained herself in mineral balance on a relatively high intake, while 
the infant retained the major portion of the calcium-phosphorus intake 
in milk. 


The second set consisted of a mother with osteomalacia and tetany 
and an infant with rickets and tetany. Both showed poor retention of 
calcium and phosphorus, but after vitamin D therapy of the mother both 
showed improvement. As a result, the mother was able to absorb suffi- 
cient minerals not only for the requirements of lactation but to improve 
her skeletal store. The infant showed markedly improved mineral 


retention. 

The third experiment was on a normal wetnurse supplying breast 
milk to a rachitic child born of an osteomalacic mother. To maintain 
balance the wetnurse had to have her calcium intake raised to 1.5 to 
2 Gm. Part of the ability to balance is attributable to administration of 
vitamin D. The infant had been fed a klim formula and breast milk 
prior to administration of vitamin D to the wetnurse and showed poor 
calcium and phosphorus metabolism. After administration of vitamin D 
the infant was much improved in mineral retention as well as in rachitic 
osseous changes. 

In the final series the mother had had sufficient vitamin D to give 
birth to a normal infant. During lactation, while vitamin D was being 
withheld, she began to show a negative mineral balance on a high intake. 
Later, with the administration of vitamin D there was good retention 
of calcium and phosphorus. The infant showed good mineral retention 
throughout the period of study, but as the mother was being depleted 
of vitamin D the urinary calcium diminished and then disappeared, 


43. Liu, S. H.; Chu, H. J.; Su, C. C.; Yu, T. F., and Cheng, T. Y.: Calcium 
and Phosphorus Metabolism in Osteomalacia, J. Clin. Investigation 19:327-347 
(March) 1940. 
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corresponding to an increase in the stool. This is interpreted as an early 
sion of vitamin D deficiency, for subsequent administration of vitamin D 
‘nduced a reversal in calcium secretion in favor of the urine. 


PHYSIOLOGY 

Physiology of Articular Structures—Bauer, Ropes and Waine ** 
have carefully reviewed and discussed the literature concerning the 
anatomy and physiology of articular structure. An excellent bibli- 
ography is presented with the paper. In the discussion of joints as 
structural and functional units, the authors attempt a synthesis of tne 
evidence by integrating the individual results into a working scheme. 
All principal joint components have a common mesenchymal origin. 
The viscous synovia aids by its cohesive action in uniting the articular 
ends and forms a fluid on which the cartilaginous surfaces glide with 
negligible friction. The disappearance of vascular and neural elements 
from cartilage at the time of birth may be explained by the unusual 
strain which is imposed on this tissue. Its subsistence depends for the 
most part on the synovial fluid. Since arterial blood does not come in 
contact with cartilaginous cells, the breakdown of glycogen must take 
place through anaerobic oxidation. This is confirmed by the low respira- 
tory quotient of this tissue. The notable predoininance of matrix over 
cells reflects both the physical requirements made on cartilage and the 
metabolic conditions under which it functions. 

The distribution of electrolytes and nonelectrolytes between the blood 
and the synovia and the marked vascularity of the synovial membrane 
indicate that the fluid is a dialysate of blood plasma. It contains an 
admixture of albumin, globulin and mucin. The slight capillary perme- 
ability is probably responsible for the presence of the albumin and the 
globulin, and it has been suggested that mucin is formed by the connec- 
tive tissue cells of the synovialis and carried into the joint by the plasma 
dialysate as it diffuses through the synovial tissues. The opposing forces 
of capillary pressure and osmotic pressure difference between plasma 
and fluid determine the volume of fluid present. Substances entering 
the joint from the systemic circulation must pass the capillary endo- 
thelium and diffuse through the interstitium of the synovialis. The 
concept of synovial tissues as a membrane analogous to the true body 
membranes should be discarded, because uninterrupted continuity exists 
between the intercellular fluid of the synovialis and the synovia. Synovial 
tissue has much greater permeability than true membrane. Small mole- 
cules are resorbed almost entirely by the blood vascular system, while 
the larger protein molecules are removed with difficulty and only by way 


44. Bauer, W.; Ropes, M. W., and Waine, H.: Physiology of Articular 
Structures, Physiol. Rev. 20:272-312 (April) 1940. 
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of lymphatics. Mononuclear phagocytes are the predominant cellular 
constituent of the synovial fluid, and they carry the particulate matter 
and cellular debris into the lymphatics. A balance of the aforementioned 
factors is necessary for maintenance of a normal amount and composition 
of synovial fluid in the joint cavity. The slightly negative intra-articular 
pressure, varying with motion, also appears to be part of this equilibrium. 

Deviations from normal articular physiology consist chiefly of altera- 
tions in the synovial tissue and changes in the intra-articular metabolism. 
The former leads to disturbances of the exchange equilibrium, while the 
latter results mainly in deficient supply of nutriment to cartilage. Injured 
cartilage shows little or no tendency to regenerate, and repairs take 
place by invading fibrous tissue. 

There is evidence that synovial fluid is an example of tissue fluid in 
general, and it is indicated that the articular lumen represents a con- 
nective tissue space. 

Ep. Note: The controversy regarding the production of plasma 
dialysates in general has not been closed, and the presence of mucin 
within the synovia would seem to segregate the latter from tissue fluids 
as they are usually understood. 
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